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This  report  provides  information  and  analysis  on  the-  physical  condition  of  the  j 
dan  as  the  report  date,  Information  and  analysis  are  based  on  visual  ! 

inspection  of  the  dam  by  the  par  forcing  organisation. 

Examination  of  available  documents  and  visual  inspection  of 
the  dam  did  not  reveal  conditions  which  constitute  an  immediate 
hazard  to  human  life  or  property.  However,  the  dam  has  some  serious 
deficiencies  which  require  further  investigation  and  remedial  work. 
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— v*1  Hydrologic  and  hydraulic  analysis  indicates  that  maximum  spill¬ 
way  discharge  capacity  is  only  about  6%  of  the  PMF  peak  outflow. 

The  1/2  PMF  would  overtop  the  stone  masonry  dam.  Structural  sta¬ 
bility  analysis,  as  well  as  visual  observation,  indicates  that  over¬ 
topping  due  to  1/2  PMF  would  probably  cause  failure  of  the  dam. 
Therefore,  in  accordance  with  Corps  of  Engineers'  screening  criteria 
for  review  of  spillway  adequacy,  the  spillway  is  considered  "seriousl 
inadequate"  and  the  dam  is  assessed  as  "unsafe,  non-emergency11. 

.£ 

The  classification  of  "unsafe"  applied  to  a  dam  because  of  a 
seriously  inSfiequate  spillway  is  not  meant  to  connote  the  same 
degree  of  emergency  as  would  be  associated  with  an  "unsafe"  class¬ 
ification  applied  for  a  structural  deficiency.  It  does  mean  that 
there  appears  to  be  a  serious  deficiency  in  spillway  capacity  and 
if  a  severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam 
could  take  place,  significantly  increasing  the  hazard  to  loss  of 
life  downstream  of  the  dam. 

Therefore,  it  is  recommended  that  within  3  months  after  receipt 
of  this  report  by  the  Owner,  a  detailed  hydrologic  and  hydraulic 
analysis  be  started  to  better  assess  spillway  capacity.  Within  18 
months  after  receipt  of  this  report  by  the  Owner,  any  appropriate 

remedial  work  should  be  completed ♦  The  detailed  analysis  and  the  ‘ 
design  and  construction  observation  of  any  remedial  work  should  be 
done  by  a  qualified,  registered  professional  engineer. 

In  the  meantime,  the  Owner  should  immediately  institute  a  pro¬ 
gram  to  visually  inspect  the  dam  and  its  appurtenances  at  least  once 
a  month.  Also,  within  3  months  after  receipt  of  this  report  the 
Owner  should  complete  development  of  a  surveillance  program  for  use 
during  periods  of  heavy  runoff  and  of  an  emergency  action  plan  out¬ 
lining  action  to  be  taken  to  minimize  the  downstream  effects  of  an 
emergency,  together  with  an  effective  warning  system.,1 

V, 

Structural  stability  analysis  of  the  stone  masonry  dam  in¬ 
dicates  that  the  overflow  or  spillway  section  is  unstable  for  all 
loading  conditions,  including  the  normal  spring- summer- fall  con¬ 
dition  and  the  winter  ice  load  condition.  Therefore,  it  is  recom¬ 
mended  that  a  detailed  structural  stability  analysis  of  the  stone 
masonry  dam  under  all  loading  conditions  be  started  within  3  months 
after  receipt  of  this  report  by  the  Owner.  This  Analysis  should 
include  appropriate  field  and  laboratory  work  to  determine  actual 
foundation  material  properties  and  structural  details,  including 
accurate  cross  sections  of  the  dam.  Any  necessary  remedial  work 
should  be  completed  within  18  months  after  receipt  of  this  report 
by  the  Owner.  The  investigation  and  the  design  and  construction 
observation  of  any  remedial  work  should  be  done  by  a  qualified, 
registered  professional  engineer. 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  avail¬ 
able  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
o  f  the  s  true  tur e . 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can  these  conditions 
be  prevented  or  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff) ,  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to  ex¬ 
isting  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  fa¬ 
cility  and  safety  to  the  public.  An  evaluation  of  the  project 
for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 


Identification  No.:  NY  0079.3 


Name  of  Dam: 


Thornes  Dam 


State  Located: 


New  York 


County: 
Municipality: 
Watershed : 


Stream: 


Dutchess 
Town  of  Amenia 


Housatonic  River  Basin 


Wassaic  Creek 


Date  of  Inspection:  May  5,  1981 


ASSESSMENT 


Examination  of  available  documents  and  visual  inspection  of 
the  dam  d id  no t  reveal  conditions  which  constitute  an  immediare 
hazard  to  human  life  or  property.  However,  the  dam  has  some  serious 
deficiencies  which  require  further  investigation  and  remedial  work. 

Hydrologic  and  hydraulic  analysis  indicates  that  maximum  spill¬ 
way  discharge  capacity  is  only  about  6%  of  the  PMF  peak  outflow. 

The  1/2  PMF  would  overtop  the  stone  masonry  dam.  Structural  sta¬ 
bility  analysis,  as  well  as  visual  observation,  indicates  that  over¬ 
topping  due  to  1/2  PMF  would  probably  cause  failure  of  the  dam. 
Therefore,  in  accordance  with  Corps  of  Engineers'  screening  criteria 
for  review  of  spillway  adequacy,  the  spillway  is  considered  "serious  1] 
inadequate"  and  the  dam  is  assessed  as  "unsafe,  non-emergency". 

The  classification  of  "unsafe"  applied  to  a  dam  because  of  a 
seriously  inadequate  spillway  is  not  meant  to  connote  the  same 
degree  of  emergency  as  would  be  associated  with  an  "unsafe"  class¬ 
ification  applied  for  a  structural  deficiency.  It  does  mean  that 
there  appears  to  be  a  serious  deficiency  in  spillway  capacity  and 
if  a  severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam 
could  take  place,  significantly  increasing  the  hazard  to  loss  of 
life  downstream  of  the  dam. 
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Therefore,  it  is  recommended  that  within  3  months  after  receipt 
of  this  report  by  the  Owner,  a  detailed  hydrologic  and  hydraulic 
analysis  be  started  to  better  assess  spillway  capacity.  Within  18 
months  after  receipt  of  this  report  by  the  Owner,  any  appropriate 
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remedial  work  should  be  completed .  The  detailed  analysis  and  the 
design  and  construction  observat ion  of  any  remedial  work  should  be 
done  by  a  qualified,  registered  professional  engineer. 

In  the  meantime,  the  Owner  should  immediately  institute  a  pro¬ 
gram  to  visually  inspect  the  dam  and  its  appurtenances  at  least  once 
a  month.  Also,  within  3  months  after  receipt  of  this  report  the 
Owner  should  complete  development  of  a  surveillance  program  for  use 
during  periods  of  heavy  runoff  and  of  an  emergency  action  plan  out¬ 
lining  action  to  be  taken  to  minimize  the  downstream  effects  of  an 
emergency,  together  with  an  effective  warning  system. 

Structural  stability  analysis  of  the  stone  masonry  dam  in¬ 
dicates  that  the  overflow  or  spillway  section  is  unstable  for  all 
loading  conditions,  including  the  normal  spring- summer- fall  con¬ 
dition  and  the  winter  ice  load  condition.  Therefore,  it  is  recom¬ 
mended  that  a  detailed  structural  stability  analysis  of  the  stone 
masonry  dam  under  all  loading  conditions  be  started  within  3  months 
after  receipt  of  this  report  by  the  Owner.  This  analysis  should 
include  appropriate  field  and  laboratory  work  to  determine  actual 
foundation  material  properties  and  structural  details,  including 
accurate  cross  sections  of  the  dam.  Any  necessary  remedial  work 
should  be  completed  within  18  months  after  receipt  of  this  report 
by  the  Owner.  The  investigation  and  the  design  and  construction 
observation  of  any  remedial  work  should  be  done  by  a  qualified, 
registered  professional  engineer. 

Because  of  other  deficiencies,  the  following  additional  inves¬ 
tigations  should  be  started  within  3  months  after  receipt  of  this 
report  by  the  Owner.  The  investigations  should  be  performed  by  a 
qualified,  registered  professional  engineer. 

1)  Investigate  the  leakage  through  the  joints  in  the 
stone  masonry  dam. 

2)  Investigate  the  accumulation  of  sediment  against  the 
upstream  face  of  the  dam  with  particular  concern  that 
the  low  level  outlet  is  not  plugged  by  the  sediment. 

Any  remedial  work  deemed  necessary  as  a  result  of  these  inves¬ 
tigations  should  be  completed  within  18  months  after  receipt  of  this 
report  by  the  Owner.  A  qualified,  registered  professional  engineer 
should  design  and  observe  the  construction  of  any  necessary  remedial 
work . 


The  following  remedial  work  should  be  completed  by  the  Owner 
within  12  months  after  his  receipt  of  this  report.  Where  engineer- 
ing  assistance  is  indicated,  the  Owner  should  engage  a  qualified, 
registered  professional  engineer.  Assistance  by  such  an  engineer 
may  also  be  useful  for  some  of  the  other  work. 
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1)  Clean  the  logs  and  debris  off  of  the  contact  between 
the  downstream  face  of  the  dam  and  the  left  abutment 
and  have  that  area  inspected  by  an  engineer. 

2)  Dewater  the  gate  chamber  and  outlet  pipe  downstream 
of  the  gate  and  have  those  areas  and  the  gate  mechan¬ 
ism  inspected  by  an  engineer. 

3)  Reach  agreement  with  the  court  and  NYS-DEC  to  allow 
the  outlet  pipe  gate  to  be  opened  for  regular  exercis¬ 
ing  and  when  required  to  allow  maintenance  of  the 

dam  and  appurtenances. 

4)  Remove  trees  and  brush  and  their  root  systems  within 
a  radius  of  25  feet  of  each  end  of  the  dam  and  in  a 
zone  25  feet  wide  downstream  from  the  dam.  Continue 
to  keep  these  same  areas  clear  of  trees  and  brush  by 
cutting  and  cleanup  at  least  annually. 

5)  Contingent  on  the  results  of  the  detailed  hydrologic 
and  hydraulic  analysis  and  the  detailed  stability 
analysis,  repair  the  deterioration  of  the  concrete 
cap  and  stone  masonry  along  the  spillway  crest. 

6)  Relocate  the  outlet  pipe  control  gate  to  the  upstream 
side  of  the  dam. 

7)  Develop  and  implement  effective  routine  operation 
and  maintenance  procedures  for  the  dam  and  its 
appurtenances.  The  outlet  pipe  gate  should  be 
exercised  regularly. 

8)  Institute  a  program  of  comprehensive  technical  in¬ 
spection  of  the  dam  and  its  appurtenances  by  an  en¬ 
gineer  on  a  periodic  basis  of  at  least  once  every 
two  years . 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 
NAME  OF  DAM:  THORNES  DAM,  ID  NO.  NY  00793 

SECTION  1 

PROJECT  INFORMATION 


1 . 1  GENERAL 


a.  Authority 

The  National  Dam  Inspection  Act,  Public  Law  92-367, 

August  8,  1972,  authorized  the  Secretary  of  the  Army  through  the 
Corps  of  Engineers  to  initiate  a  national  program  of  dam  inspection 
throughout  the  United  States.  The  New  York  District  of  the  Corps 
of  Engineers  has  been  assigned  the  responsibility  of  supervising 
the  inspection  of  dams  within  New  York  State.  C.  T.  Male  Associates, 
P.C.,  has  been  retained  by  the  New  York  District  to  inspect  and 
report  on  selected  dams  in  the  State  of  New  York.  Authorization 
and  notice  to  proceed  was  issued  to  C.  T.  Male  Associates,  P.C., 
under  a  letter  from  Michael  A.  Jezior,  LTC ,  Corps  of  Engineers. 
Contract  No.  DACW51-81-C-0014  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

b.  Purpose  of  Inspection 

The  purpose  of  the  inspection  program  is  to  perform 
technical  inspection  and  evaluation  of  non-Federal  dams  to  identify 
conditions  which  threaten  the  public,  and  thus  permit  correction 
in  a  timely  manner  by  non-Federal  interests. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Location 


The  dam  is  located  on  the  Wassaic  Creek  about  1.5  miles 
northwest  of  the  hamlet  of  Wassaic.  The  dam  at  its  maximum  section 
is  at  Latitude  41  degrees  -  49.0  minutes  North,  Longitude  73  degrees 
35.0  minutes  West. 

Access  to  the  dam  is  from  State  Route  44  to  the  north, 
then  south  via  a  private  dirt  road  along  the  Wassaic  Creek  about  2 
miles  to  the  dam. 

The  official  name  of  the  dam  is  Thornes  Dam.  The  impound¬ 
ment  has  no  name. 
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b. 


Description  of  Dam  and  Appurtenances 


Thornes  Dam  is  a  stone  masonry  gravity  structure  with 
a  crest  that  is  slightly  convex  upstream.  The. dam  has  an  overflow 
spillway  which  is  just  a  lower  portion  of  the  majority  of  the 
dam  crest.  The  dam  is  about  227  feet  long  (including  the  spillway) 
by  about  38  feet  high.  The  upstream  face  of  the  dam  is  vertical 
and  appears  to  be  covered,  at  least  in  part,  with  a  coating  of 
mortar.  The  downstream  face  of  the  dam  is  stepped,  each  step 
averaging  18  inches  wide  by  30  inches  high,  for  an  average  down¬ 
stream  slope  of  0.6H:1V.  The  top  of  the  dam  is  covered  with  a 
concrete  cap  and  is  about  4  feet  wide. 

The  overflow  section  or  spillway  is  about  147  feet  long 
and  its  crest  is  about  2.5  feet  lower  than  the  top  of  the  dam.  The 
crest  of  the  spillway  is  covered  by  a  concrete  cap  about  4  feet  wide. 
Water  discharging  over  the  spillway  cascades  down  the  stepped-stone 
downstream  face  of  the  dam  into  the  natural  stream  channel  at  the 
downstream  toe. 

Just  to  the  left  of  the  center  of  the  dam,  from  about 
Sta  0+80  to  1+00,  there  is  a  stone  masonry  gate  chamber  at  the 
downstream  toe.  This  chamber  contains  a  slide  gate  or  valve  in 
the  48-inch  diameter  cast  iron  outlet  pipe.  The  gate  is  operated 
by  a  valve  wrench  inserted  through  an  access  manhole  in  the.  top 
of  the  chamber  onto  an  operating  nut.  The  outlet  pipe  downstream 
from  the  gate  is  encased  in  stone  masonry  to  the  left  of  the  gate 
chamber. 


c.  Size  Classification 


In  accordance  with  Recommended  Guidelines  (Reference  1) , 
Thornes  Dam  is  classified  as  "small"  in  size  because  its  height  is 
about  38  feet  (within  the  25  to  40-foot  range) .  The  maximum  storage 
capacity  at  top  of  dam  is  44  acre-feet. 

d.  Hazard  Classification 


In  accordance  with  Recommended  Guidelines  (Reference  1) , 
Thornes  Dam  is  classified  as  having  a  "high"  hazard  potential.  This 
is  because  it  is  judged  that  failure  of  the  dam  would  significantly 
increase  flows  downstream  which  could  cause  loss  of  more  than  a  few 
human  lives  and  appreciable  property  damage.  Downstream  development 
that  could  be  damaged  or  destroyed  by  a  dam  failure  includes  the 
hamlet  of  Wassaic,  with  many  dwellings,  through  the  middle  of  which 
the  Wassaic  Creek  runs  about  1.5  miles  downstream  of  the  dam  (ver¬ 
tical  drop  from  the  dam  to  the  hamlet  is  about  165  feet)  . 

e.  Ownership 

Presently  the  dam  and  reservoir  are  owned  by: 
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Turkey  Hollow,  Inc. 

Box  AC 

Millbrook ,  NY  12545 

Attn:  Jesse  Bontecou,  President 
(914)  868-1975 


f .  Operator 

There  is  no  one  designated  by  the  Owner  to  be  responsible 
for  day-to-day  operation  of  the  dam.  However,  on  a  part-time  basis, 
operation  of  the  facility  is  undertaken  by: 

Michael  M.  Bontecou 
Bontecou  Road 
Millbrook,  NY  12545 

(914)  677-5245 

g.  Purpose  of  Dam 

The  dam  was  originally  constructed  to  impound  water  for 
recreational  use.  The  impoundment  is  still  used  for  this  purpose, 
including  fishing  and  canoeing. 

h.  Design  and  Construction  History 

It  is  believed  that  the  dam  was  constructed  around  1905 
for  the  Thornes  family.  No  data  concerning  the  original  design  and 
construction  could  be  found.  The  designer  and  construction  con¬ 
tractor  are  unknown. 

There  is  no  knowledge  or  record  of  any  reconstruction, 
modification,  major  repair,  or  maintenance  of  the  dam. 

i.  Normal  Operating  Procedures 

The  dam  site  is  visited  several  times  per  week  on  a 
random  basis  by  the  Operator,  who  casually  views  the  dam  at  those 
times . 


The  water  level  is  normally  at  about  the  spillway  crest, 
which  has  no  provisions  for  flashboards.  The  outlet  gate,  which 
is  manually  operated  by  using  a  valve  wrench  on  an  operating  nut, 
is  normally  shut. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  (square  miles)  23.91 
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Discharge  at  Dam  Site  (cfs) 

Spillway  (W.S.  at  top  of  dam) 

Outlet  Pipe  (normally  closed  -  estimated 
potential  w/W.S.  at  spillway  crest) 

Maximum  Known  Flood  (estimated  at  2.1  feet  over 
spillway  crest  during  hurricane  in  1950's) 


1,790 


1,380 


c.  Elevation  (feet  -  NGVD) 

All  elevations  are  estimated  from  USGS  topographic  mapping 
(see  Appendix  C-5)  and  are  in  feet  above  mean  sea  level  NGVD  (National 
Geodetic  Vertical  Datum  of  1929) . 

Top  of  Dam  (average)  617.5 

Design  High  Water  Unknown 

Spillway  Crest  (nominal  or  design)  615 

Entrance  Invert  of  Outlet  Pipe  588  + 


Reservoir  Length  (feet)  -  at  spillway  crest 

Reservoir  Surface  Area  (acres) 

Top  of  Dam 
Spillway  Crest 

Reservoir  Storage  (acre-feet) 

Top  of  Dam 
Spillway  Crest 


1400  + 


4.4  + 
3.0  ~ 


g.  Dam 

Type  -  Stone  masonry  gravity  section. 

Length  -  About  227  feet  including  spillway. 

Height  -  About  38  feet. 

Top  Width  -  About  4  feet. 

Side  Slopes  -  Upstream  -  Vertical. 

Downstream  -  Stepped- stone  face  averaging 

0.6H:1V,  each  step  about  18  inches 
wide  by  30  inches  high. 

Zoning  -  Not  applicable. 

Impervious  Core  -  Not  applicable. 

Cutoff  -  Unknown. 

Grout  Curtain  -  Unknown. 


h. 


Type  -  Overflow  section  in  center  of  dam,  no  flashboards. 
Length  of  Weir  -  About  147  feet. 

Upstream  Channel  -  Reservoir  immediately  upstream  of  crest. 

About  17  feet  deep  to  top  of  silt  at 
face  of  dam. 

Downstream  Channel  -  Downstream  stepped-stone  face  of  dam 

into  natural  stream  channel  at  toe. 
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Outlet  Pipe 

Size  -  48-inch  diameter. 

Description  -  Cast  iron  pipe  through  dam  at  toe.  Can 
apparently  act  as  low  level  drain. 

Control  -  Horizontally  moving  gate  in  pipe  about  12  feet 
from  d/s  end.  Operated  using  a  valve  wrench  on 
an  operating  nut  located  directly  under  access 
manhole  in  stone  masonry  chamber  at  toe  of  spill¬ 
way. 
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ENGINEERING  DATA 


2.1  DESIGN  DATA 


a.  Geology 

No  geologic  data  was  available  in  the  engineering  data 
and  records  found  for  this  dam.  The  following  information  was 
obtained  from  current  geologic  maps  (References  29  and  30)  as 
well  as  from  the  site  visit. 

Thornes  Dam  is  located  within  the  Taconic  Section  of  the 
New  England  Province.  Bedrock  in  the  vicinity  of  the  dam  consists 
of  phyllite,  schist,  and  metagraywacke ,  which  are  of  Middle  Ordovic¬ 
ian  age.  The  rocks  in  the  vicinity  of  the  dam  were  intensely  folded 
and  faulted  during  the  Taconic  Orogeny.  However,  no  major  faults 
have  been  mapped  within  the  immediate  vicinity  of  the  dam.  There 
are  no  surficial  geologic  maps  or  reports  available  concerning  the 
overburden  soils  in  this  area. 

The  phyllite  bedrock  exposed  in  the  abutments  is  foliated 
and  strikes  approximately  parallel  with  the  axis  of  the  dam,  dipping 
about  40°  in  the  upstream  direction. 

b.  Subsurface  Investigations 

No  records  of  subsurface  investigations  for  this  site  are 

available . 


c.  Dam  and  Appurtenances 

It  is  believed  that  the  dam  was  designed  around  1905 
for  the  Thornes  Family.  The  designer  of  the  dam  is  not  known.  No 
data  concerning  the  original  design  could  be  found. 

2.2  CONSTRUCTION  HISTORY 


a.  Initial  Construction 


It  is  believed  that  the  dam  was  constructed  around  1905. 
The  original  contractor  for  the  dam  is  unknown.  No  records  con¬ 
cerning  the  actual  construction  of  the  dam  and  appurtenances  are 
known  to  exist. 

b.  Modifications,  Repairs,  and  Maintenance 

There  is  no  knowledge  or  record  of  any  reconstruction, 
modification,  major  repair,  or  maintenance  of  the  dam. 


c. 


Pending  Remedial  Work 


The  Owner  presently  has  an  application  pending  with 
NYS-DEC  to  do  concrete  repair  work  on  the  spillway  crest. 

2 . 3  OPERATION  RECORD 


a.  Inspections 

There  is  no  known  record  of  inspection  of  the  dam  by  the 

Owner . 

The  only  records  available  concerning  the  dam  consisted 
of  correspondence  requesting  an  inspection  of  the  dam,  the  sub¬ 
sequent  inspection  report,  and  a  follow-up  letter  on  the  inspection 
(see  Appendix  F3).  The  inspection  report  by  the  NYS-DEC,  dated 
October  18,  1978  (see  Appendix  F3-5) ,  indicated  that  there  was  some 
"surface  deterioration"  of  the  dam  and  that  "no  defects  (were)  ob¬ 
served  beyond  normal  maintenance." 

A  letter  from  the  Corps  of  Engineers,  dated  February  23, 
1978  (see  Appendix  F3-3) ,  indicated  that  the  dam  received  a  cursory 
inspection  by  the  State  in  1973,  but  no  records  concerning  this  in¬ 
spection  could  be  found. 

b.  Performance  Observations,  Water  Levels,  and  Discharges 

Other  than  the  observations  on  the  condition  of  the  dam 
in  the  one  inspection  report  found  (see  Appendix  F3-5) ,  there  are 
no  other  known  records  of  performance  observations. 

There  are  no  known  records  of  routine  water  levels  and 
discharges  at  the  dam. 

c.  Past  Floods  and  Previous  Failures 


There  are  no  known  previous  failures  of  the  dam. 

According  to  the  Operator,  a  hurricane  in  the  1950 's 
caused  the  water  level  to  rise  to  within  about  1.5  feet  below  the 
porch  floor  of  the  lodge  located  on  the  left  shore  of  the  reservoir. 
Based  on  field  measurements,  this  corresponds  to  about  2.1  feet 
above  the  spillway  crest  and  about  0.4  of  a  foot  below  the  top  of 
dam.  This  is  the  highest  known  water  level  at  the  dam  and  it 
caused  no  known  damage  to  the  dam.  The  Operator's  family  has  home 
movies  of  the  flood  event,  but  these  were  not  reviewed  as  part  of 
this  inspection. 

2.4  EVALUATION 


a.  Availability 

As  listed  on  Appendix  FI,  the  limited  engineering  data 
and  records  concerning  the  dam  are  available  from  the  files  of  the 
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Dam  Safety  Section  of  the  NYS-DEC.  Copies  of  all  data  found  are 
included  in  chronological  order  in  Appendix  F3.  Appendix  F2 ,  Check¬ 
list  for  General  Engineering  Data  and  Interview  with  Dam  Owner,  also 
contains  some  pertinent  engineering  information. 

b.  Adequacy 

Available  data  consisted  of  correspondence  concerning 
a  dam  inspection  and  the  inspection  report  itself,  together  with 
comments  by  the  Operator  of  the  dam.  Such  data  as  design/construc¬ 
tion  drawings,  record  drawings,  construction  specifications,  design 
calculations,  data  on  foundation  and  embankment  soils,  and  operation 
and  performance  data  are  not  available.  The  lack  of  such  in-depth 
engineering  data  does  not  permit  a  comprehensive  review.  Therefore, 
the  available  data  was  not  adequate  by  itself  to  permit  an  assess¬ 
ment  of  the  dam. 

c.  Validity 


The  limited  data  available  appears  to  be  valid. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 


Thornes  Dam  was  inspected  on  May  5,  1981.  The  inspection 
party  (see  Appendix  B-l)  was  accompanied  by  Mr.  Michael  Bontecou, 
the  part-time  Operator,  who  represented  the  Owner.  The  weather 
was  warm  and  sunny.  The  water  surface  was  at  about  EL  614.6,  or 
about  6  inches  over  the  spillway  crest  at  its  extreme  low  point. 

The  Visual  Inspection  Checklist  is  included  as  Appendix  B,  while 
selected  photos  taken  during  the  inspection  are  included  in  Appen¬ 
dix  A  and  as  the  Overivew  Photo  at  the  beginning  of  this  report. 
Appendix  A-l  is  a  photo  index  map. 

b.  Dam 

There  is  no  evidence  of  any  major  structural  failure  of 

the  dam. 

Abutments  -  Phyllite  bedrock  is  exposed  at  the  contacts 
between  the  downstream  face  of  the  dam  and  both  abutments.  No 
seepage  was  observed  at  the  abutments.  There  is  a  thin  soil  cover 
on  both  abutments  and  some  trees  are  growing  on  the  abutments  (see 
Photos  A-4A  and  A-4B) .  There  are  logs  and  debris  on  the  contact 
between  the  downstream  face  of  the  dam  and  the  left  abutment  (see 
Photo  A-3B) . 

Foundation  -  The  bottom  of  the  channel  immediately  down¬ 
stream  of  the  dam  is  covered  with  boulders,  gravel,  sand,  and  silt. 

It  is  not  possible  to  determine  on  the  basis  of  the  visual  in¬ 
spection  alone  whether  the  dam  is  founded  on  bedrock.  However,  the 
exposures  of  bedrock  on  the  abutments  indicate  that  the  dam  is  pro¬ 
bably  founded  on  bedrock.  Because  of  the  tailwater  at  the  downstream 
toe  of  the  dam  it  is  not  possible  to  determine  on  the  basis  of  the 
visual  inspection  alone  whether  any  seepage  is  taking  place  through 
the  foundation  of  the  dam. 

Stone  Masonry  Dam  -  Water  is  leaking  at  an  estimated  rate 
of  15  gallons  per  minute  from  the  joints  in  the  stone  masonry  between 
the  left  abutment  and  Station  0+60,  and  at  an  estimated  rate  of  10 
gallons  per  minute  between  Station  1+85  and  the  right  abutment. 
Between  Stations  0+60  and  1+85  water  is  flowing  over  the  dam  and 
it  is  not  possible  on  the  basis  of  the  visual  inspection  alone  to 
determine  whether  any  water  is  leaking  through  the  joints. 
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The  entire  stone  masonry  dam  (see  Overview  Photo  and 
Photo  A-3A)  is  only  in  fair  condition.  The  stone  masonry  of  the 
stepped  downstream  face  shows  signs  of  deterioration  due  to  water 
action  and  the  weather.  Stones  are  missing  and  broken;  mortar 
joints  are  loose  with  mortar  missing  in  spots;  and  there  is  seepage 
through  the  joints  as  mentioned  previously  (see  Photos  A-5A,  A-5B, 
and  A-6B) .  The  stone  masonry  in  the  area  of  the  dam  under  the 
spillway  section,  downstream  of  the  crest,  generally  appeared  to 
be  in  somewhat  better  shape  then  the  downstream  areas  of  the  dam 
near  the  abutments. 

The  concrete  cap  of  the  dam  is  weathered  and  only  in 
fair  condition  (see  Photos  A-5B  and  A-6A) .  The  mortar  coating  is 
cracked  and  spalled  off  in  places,  and  there  is  some  efflorescence. 
The  upstream  face  of  the  dam  also  has  a  mortar  coating  which  also 
has  cracked  and  spalled  off  in  various  places. 

c .  Appurtenant  Structures 

1)  Gate  Chamber  and  Outlet  Pipe 

The  gate  chamber  is  a  stone  masonry  chamber,  with  an 
access  manhole  on  top,  located  at  the  toe  of  the  dam  downstream  of 
the  left  side  of  the  spillway  section  (see  Photo  A-7B) .  The  chamber 
appears  to  be  in  good  condition,  although  it  is  full  of  water.  The 
whole  structure  is  submerged  by  high  spillway  flows.  There  is 
minor  cracking  and  deterioration  of  the  s Lories  and  mortar  at  the 
edges  and  corners  of  the  chamber. 

Inside  the  chamber,  directly  below  the  manhole  open¬ 
ing,  there  is  an  operating  nut  for  the  slide  gate  control  mechanism. 
By  using  a  valve  wrench  on  the  operating  nut  the  slide  gate  can  be 
opened  or  closed.  The  condition  of  the  control  mechanism  was  un¬ 
observable  due  to  the  water  in  the  chamber.  The  Operator  says  that 
the  gate  works  and  that  it  was  last  used  in  1980.  The  gate  itself 
is  rusty  and  leaks  when  closed  (see  Photo  A-8B)  . 

The  outlet  from  the  dam  is  a  48-inch  cast  iron  pipe 
(see  Photo  A-8A) .  The  inside  of  the  pipe  is  rusty  but  no  significant 
scaling  of  the  iron  has  occurred.  A  portion  of  the  pipe  about  6  feet 
long  by  2.5  feet  wide  is  missing  from  the  right  side,  near  the  gate 
end  (see  Photo  A-8B) . 

The  outlet  pipe  control  gate  is  located  on  the 
downstream  side  of  the  dam.  Its  location  there  is  undesirable 
because  it  causes  the  outlet  pipe  through  the  dam  to  be  under 
pressure  when  the  gate  is  closed. 

2)  Spillway 

The  spillway  is  an  overflow  section  in  the  center 
portion  of  the  dam  (see  Photos  A-2A  and  A-2B)  .  The  spillway  crest 
averages  about  2.5  feet  lower  than  the  non-overflow  end  portions 
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of  the  dam  (see  Photo  A-7A) .  The  concrete  cap  and  stone  masonry 
along  the  spillway  crest  is  in  poor  condition.  The  concrete  cap 
is  completely  missing  in  some  places,  while  in  other  places  it  is 
cracked  and  broken  up  (see  Photos  A-6A  and  A-7A) .  The  stone  masonry 
at  the  spillway  crest  is  missing  to  a  depth  of  about  0.9  of  a 
foot  below  the  nominal  or  design  crest  elevation  near  the  right 
side  of  the  spillway  (see  Photo  A-2A)  .  Elsewhere  along  the  spill¬ 
way  crest,  and  in  the  overflow  portion  of  the  dam  below,  the  stone 
masonry  is  weathered  and  in  fair  condition.  Stones  are  broken, 
loose,  and  missing.  The  mortar  joints  are  also  deteriorated  with 
mortar  missing  in  some  places. 

d.  Reservoir  Area 


There  is  sediment  against  the  upstream  face  of  the  dam 
up  to  an  elevation  which  is  about  10  feet  higher  than  the  invert 
of  the  downstream  end  of  the  low  level  outlet  pipe  (and  about  17 
feet  below  the  spillway  crest).  The  Owner's  representative  reports 
that  a  considerable  amount  of  sediment  is  discharged  through  the 
low  level  outlet  when  the  gate  is  opened. 

The  reservoir  slopes  are  moderately  steep  and  heavily 
tree-covered,  with  numerous  bedrock  exposures  (see  Photo  A-9B) . 
There  are  no  signs  of  significant  stability  problems  in  the  per¬ 
imeter  slopes. 

e.  Downstream  Channel 


The  downstream  channel  consists  of  the  natural  channel 
of  Wassaic  Creek.  Below  the  spillway,  at  the  toe  of  the  dam,  the 
channel  is  about  150  feet  wide  (about  the  width  of  the  spillway) . 
Some  debris  (such  as  logs) ,  the  gate  chamber,  and  an  old  stone 
masonry  wall  (purpose  unknown)  are  located  in  the  channel  at  the 
toe  (see  Photo  A-7B) .  Further  downstream  the  channel  narrows  to 
about  40  feet.  There  is  substantial  tree  growth  and  exposed  bed¬ 
rock  along  the  channel  downstream  from  the  dam  (see  Photo  A-9A) . 

3.2  EVALUATION 


Leakage  taking  place  between  the  joints  in  the  stone  masonry 
of  the  dam  is  an  indication  of  a  general  structural  deterioration 
of  the  dam.  The  deteriorated  condition  of  the  stone  and  mortar 
joints  is  therefore  of  concern. 

The  concrete  cap  and  stone  masonry  at  the  spillway  crest  is 
in  poor  condition  due  to  water  action  and  weathering. 

Trees  growing  in  the  thin  soil  over  the  bedrock  on  the  abutments 
could  cause  a  deterioration  of  the  foundation  bedrock  and  the  buried 
section  of  the  stone  masonry  dam  itself  due  to  the  wedging  action 
of  the  roots. 
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Sediment  which  accumulates  in  the  reservoir  behind  the  dam 
could  result  in  plugging  of  the  low  level  outlet.  Also,  the  sedi¬ 
ment  puts  an  additional  load  on  the  dam  structure. 

Logs  and  debris  on  the  contact  between  the  downstream  face  of 
the  dam  and  left  abutment  make  it  difficult  to  monitor  that  area 
adequately  for  signs  of  seepage  or  other  problems. 

The  gate  chamber  should  be  dewatered  so  that  the  interior  of 
the  chamber  and  the  equipment  inside  can  be  inspected. 

The  location  of  the  outlet  pipe  control  gate  on  the  downstream 
side  of  the  dam  is  undesirable  because  it  causes  the  outlet  pipe 
through  the  dam  to  be  under  pressure  when  it  is  closed. 


SECTION  4 


OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  OPERATION  PROCEDURES 


There  are  no  written  operation  procedures  for  the  dam. 

The  pond  impounded  by  Thornes  Dam  is  used  for  recreational 
purposes.  Normally  the  outlet  gate  on  the  outlet  pipe  is  closed 
and  water  is  allowed  to  flow  uncontrolled  over  the  spillway  crest. 
There  are  no  provisions  for  flashboards  on  the  spillway. 

At  the  time  of  inspection  the  reservoir  level  was  .-’bout  6 
inches  higher  than  the  extreme  low  point  of  the  spillway  crest, 
with  the  spillway  discharge  estimated  to  be  20  cfs. 

4.2  MAINTENANCE  OF  DAM  AND  OPERATING  FACILITIES 


There  are  no  maintenance  procedures  for  the  dam. 

The  dam  site  is  visited  several  times  per  week  on  a  random 
basis  by  the  Operator,  who  casually  views  the  dam  at  those  times. 

There  is  no  regular  or  periodic  operation  of  the  outlet  gate, 
which  is  manually  operated  by  putting  a  valve  wrench  on  an  operating 
nut  inside  the  access  manhole.  About  20  years  ago  the  gate  was 
operated  to  drain  the  pond  for  cleaning.  The  gate  was  last  operated 
in  October  1980  to  lower  the  water  level  so  that  repair  work  on  the 
spillway  crest  could  be  done.  According  to  the  Operator,  the  gate 
was  partially  opened,  but  vandals  opened  the  gate  fully,  draining 
the  pond  in  about  six  hours.  This  caused  high  flows  and  heavy 
sediment  downstream.  The  sediment  caused  fish  kill,  complaints 
were  lodged  by  people  downstream,  and  the  NYS-DEC  started  court 
action  against  the  Owner.  The  gate  is  presently  operable,  and  the 
Operator  indicates  that  he  would  like  to  regularly  exercise  the 
gate,  but  the  NYS-DEC  has  a  court  order  which  requires  the  Owner 
to  keep  the  gate  shut.  Reportedly,  it  took  about  24  hours  for  the 
pond  to  refill  after  the  gate  was  shut  in  1980. 

4.3  EMERGENCY  ACTION  PLAN  AND  WARNING  SYSTEM 


There  is  no  emergency  action  plan  and  warning  system  for  the 

dam. 


4.4  EVALUATION 


Maintenance  of  the  dam  and  appurtenances  is  unsatisfactory. 
Deterioration  of  the  stone  masonry  and  concrete  is  occurring. 
Effective  operation  and  maintenance  procedures  need  to  be  developed 
and  implemented  by  the  Owner  in  order  to  avoid  the  continued  deter¬ 
ioration  of  the  dam. 
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The  Owner  should  develop  an  emergency  action  plan  outlining 
action  to  be  taken  to  minimize  the  downstream  effects  of  an  emer¬ 
gency,  together  with  an  effective  warning  system. 


SECTION  5 


:i: 


HYDROLOGY  AND  HYDRAULICS 

5.1  DRAINAGE  AREA  CHARACTERISTICS 


Thornes  Dam  and  its  impoundment  are  located  on  the  Wassaic 
Creek  in  southeastern  New  York.  About  3.5  miles  downstream  of  the 
dam  the  Wassaic  Creek  joins  the  Tenmile  River.  The  Tenmile  River 
flows  south  and  discharges  into  the  Housatonic  River. 

The  total  drainage  area  at  the  dam  is  23.91  square  miles, 
of  which  only  about  0.005  square  miles  (3.0  acres),  or  less  than 
one-tenth  of  a  percent,  is  actual  reservoir  surface  at  the  spillway 
crest.  The  topography  of  the  drainage  area  is  hilly  and  is  char¬ 
acterized  by  alternating  flat  areas  and  slopes  of  up  to  25X.  Ele¬ 
vations  in  the  drainage  area  vary  from  EL  615  to  EL  1409.  (See 
Appendices  C-5  and  C-6.) 

5.2  ANALYSIS  CRITERIA 


The  U.S.  Army  Corps  of  Engineers  Hydrologic  Engineering  Center's 
Program  HEC-1  DB  (Preference  3)  was  used  to  develop  the  test  flood 
hydrology  and  perform  the  reservoir  routing. 

The  purpose  of  this  analysis  was  to  evaluate  the  dam  and  spill¬ 
way  with  respect  to  their  surcharge  storage  and  spillway  capacity. 
Accordingly,  it  was  assumed  that  the  water  surface  was  at  the 
spillway  crest  at  the  start  of  the  flood  routing.  In  addition, 
the  outlet  pipe  was  assumed  to  be  closed,  as  it  is  normally.  The 
outlet  pipe  gate  could  not  be  opened  during  a  flood  anyway  because 
flow  over  the  spillway  would  prevent  access  to  the  gate  operating 
nut  in  the  gate  chamber  at  the  toe  of  the  spillway. 

A  constant  base  flow  of  2  cfs  per  square  mile  was  chosen  to 
represent  average  conditions  in  the  drainage  area  and  was  inputted 
into  the  program  for  all  subareas. 

The  index  PMP  (probable  maximum  precipitation)  inputted  to 
the  HEC-1  DB  program  was  21  inches  for  a  24-hour  duration  all- 
season  storm  over  a  200-square-raile  basin,  according  to  HMR  33 
(Reference  4).  Maximum  6-hour,  12-hour,  24-hour,  and  48-hour  pre¬ 
cipitation  for  the  actual  size  of  the  drainage  area  (same  for  10 
square  miles  or  less)  were  inputted  to  the  program  as  percentages 
of  the  index  PMP  in  accordance  with  HMR  33.  A  storm  reduction  co¬ 
efficient  was  then  applied  internally  by  the  program  in  order  to 
transpose  or  center  the  storm  over  the  actual  total  drainage  area. 
Thus,  the  corrected  48-hour  PMP  for  the  actual  total  drainage  area 
became  23.1  inches.  All  rainfall  was  distributed  using  the  Standard 
Project  Storm  arrangement  embedded  in  the  program. 
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35  Appendix  C-7  summarizes  the  subarea,  loss  rate,  and  unit 

hydrograph  data  inputted  to  the  program.  Only  two  subareas  were 
used.  Subarea  1  consists  of  all  the  drainage  area  around  the 
reservoir,  and  Subarea  2  consists  of  just  the  reservoir  surface. 

?  For  the  land  in  Subarea  1,  loss  rates  were  assumed  to  be  1.0  inch 

initially  and  a  constant  0.1  inch  per  hour  thereafter.  Snyder  unit 
hydrograph  parameters  were  assumed  for  average  conditions  and  a 
conservative  standard  lag  time  was  computed.  The  program  uses  the 
inputted  lag  time  and  Snyder  peaking  coefficient  to  solve  by  iteration 
for  approximate  Clark  coefficients,  which  are  then  used  to  calculate 
the  runoff  hydrograph. 

For  the  reservoir  surface  making  up  Subarea  2,  loss  rates  were 
set  to  zero  so  that  rainfall  would  equal  rainfall  excess,  or  runoff. 
Assuming  no  delay  in  the  rainfall/runoff  response,  a  constant  unit 
hydrograph  for  a  rainfall  duration  equal  to  the  HEC-1  DB  calculation 
interval  was  developed  per  Appendix  C-7  and  inputted  to  the  program. 

The  floods  selected  for  analysis  were  the  PMF  (probable  maximum 
flood)  and  1/2  PMF.  Floods  as  ratios  of  the  PMF  (e.g.,  1/2  PMF)  were 
taken  as  ratios  of  runoff,  not  of  precipitation.  Peak  inflow  for  the 
PMF  is  about  30,800  cfs  or  1,288  csm  (cfs  per  square  mile),  and  about 
15,400  cfs  (644  csm)  for  1/2  PMF.  Peak  outflows  for  both  flood  events 
are  not  reduced  by  reservoir  routing  and  are  the  same  as  peak  inflows. 

5.3  RESERVOIR  CAPACITY 

Storage  capacity  data  for  the  reservoir  was  developed  using 
USGS  contour  mapping  (see  Appendix  C-5)  and  a  bottom  elevation  of 
the  pond  estimated  during  the  visual  inspection.  Area  measurements 
inside  contour  elevations  were  obtained  from  the  USGS  mapping,  a 
reservoir  area  of  zero  was  assumed  for  the  bottom  of  the  pond  (EL 
580) ,  and  the  capacity  of  the  reservoir  at  various  elevations  was 
then  computed  by  the  HEC-1  DB  program  using  the  method  of  conic 
sections.  A  hand  tabulation  of  the  input  and  the  computed  results 
is  on  Appendix  C-6, 

At  the  spillway  crest,  EL  615,  the  reservoir  has  a  capacity  of 
about  35  acre- feet.  At  the  top  of  dam,  EL  617.5,  the  reservoir  has 
a  capacity  of  about  44  acre- feet.  Surcharge  storage  between  the 
spillway  crest  and  top  of  dam  amounts  to  9  acre-feet,  or  less  than 
0.01  of  an  inch  of  runoff  from  the  total  23.91-square-mile  drainage 
area.  Therefore  the  reservoir  has  essentially  no  capacity  to 
attenuate  peak  inflow. 

)46l  5.4  SPILLWAY  CAPACITY 


The  dam  has  a  147- foot-long  overflow  spillway  in  the  center 
of  the  dam.  The  top  of  the  dam  averages  about  2.5  feet  higher  than 
the  spillway  crest. 

The  discharge  capacity  for  the  spillway  was  computed  assuming 
critical  flow  over  an  ideal  broad-crested  weir.  Since  the  spillway 
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does  have  a  crest  width  of  about  4  feet,  the  broad-crested  weir 
approximation  is  considered  adequate  for  this  analysis.  Reduction 
in  discharge  capacity  due  to  abutment  contractions  was  neglected. 

The  spillway  discharge  computations  are  presented  on  Appendix  C-8. 
With  water  2.5  feet  over  the  spillway  crest  (i.e.,  water  level  at 
top  of  dam)  the  spillway  discharges  about  1,790  cfs. 

Total  discharge  from  the  dam  consists  of  flow  from  the  spillway 
plus  flow  over  the  dam  -for  the  overtopping  condition.  As  discussed 
previously  in  Section  5.2,  the  outlet  pipe  was  assumed  closed,  as 
it  is  normally.  Flow  over  the  dam  was  modeled  as  an  ideal  broad- 
crested  weir.  The  weir  parameters  for  the  spillway  and  top  of  dam 
were  inputted  to  the  HEC-1  DB  program  which  did  the  discharge  cal¬ 
culations  during  the  flood  routing.  A  hand  tabulation  of  the  input 
and  computed  results  is  on  Appendix  C-8. 

With  the  reservoir  level  at  top  of  dam,  EL  617.5,  the  total 
discharge  from  the  dam  is  the  capacity  of  just  the  spillway,  or 
about  1,790  cfs. 

5.5  FLOODS  OF  RECORD 

As  discussed  in  Section  2.3c,  the  flood  of  record,  due  to  a 
hurricane  in  the  1950' s,  is  estimated  to  have  been  2.1  feet  over 
the  spillway  crest  Using  the  spillway  capacity  data  developed  in 
Section  5.4,  the  corresponding  flood  discharge  is  estimated  to  have 
been  1,380  cfs  (58  esm) ,  or  only  about  4%  of  the  PMF  peak  outflow 
predicted. 

5.6  OVERTOPPING  POTENTIAL 


The  results  of  the  overtopping  analysis  using  the  HEC-1  DB 
program  are  summarized ■ in  Table  5.1.  The  overtopping  analysis 
computer  input  and  output  for  the  PMF  and  1/2  PMF  are  included 
starting  on  Appendix  C-9. 

As  noted  from  Table  5.1,  the  PMF  overtops  the  dam  by  about 
10.8  feet  maximum  with  duration  of  overtopping  of  about  13.0  hours. 
1/2  PMF  also  overtops  the  dam  but  by  about  6.2  feet  maximum  with 
duration  of  overtopping  of  about  10.3  hours.  Peak  inflows  are 
30,800  cfs  for  the  PMF  and  15,400  cfs  for  1/2  PMF.  For  both  floods 
peak  outflow  is  not  reduced  by  reservoir  routing  and  is  the  same  as 
peak  inflow.  Time  to  maximum  stage,  or  the  time  from  the  start  of 
the  48-hour  storm  to  peak  outflow,  is  about  44  hours  for  both  PMF 
and  1/2  PMF.  The  peak  portion  of  the  inflow  and  outflow  hydrographs 
for  the  PMF  and  1/2  PMF  are  shown  by  the  computer  plots  on  Appen¬ 
dices  C-15  and  C-16.  Total  project  discharge  capacity  at  the  top 
of  dam  is  due  to  the  spillway  (outlet  pipe  closed)  and  is  about 
1,790  cfs,  or  only  about  6%  of  the  PMF  peak  outflow  and  about  12% 
of  the  1/2  PMF  peak  outflow. 


TABLE  5.1 


THORNES  DAM 
OVERTOPPING  ANALYSIS 


CONDITIONS  Total  Drainage  Area  =  23.91  square  miles 

Start  Routing  at  Spillway  Crest  EL  615 
Top  of  Dam  EL  617.5 

Total  Project  Discharge  Capacity  at  Top  of  Dam  =  1,790  cfs  ± 
due  to  Spillway.  Outlet  pipe  assumed  closed. 

Some  values  rounded  from  computed  results 


PMF 

1/2  PMF 

INFLOW 

48-hour  Rainfall  ( inches  ) 

23.1 

13.4  (b) 

48-hour  Rainfall  Excess  (  inches  )  ^ 

19.4 

9.7 

(cfs) 

30,800 

15,400 

Peak  Inflow 

(csm) 

1,288 

644 

OUTFLOW 

(cfs) 

30,800 

15,400 

Peak  Outflow 

(csm) 

1,288 

644 

Time  to  Peak  Outflow  (hours) 

44.2 

44.2 

Maximum  Storage  (acre-feet) 

111 

79 

MaxW.S.  Elevation  (feet-NGVD) 

628.3 

623.7 

Minimum  Freeboard  (feet) 

overtopped 

overtopped 

Maximum  Depth  over  Dam  (feet) 

10.8 

6.2 

Duration  of  Overtopping  (hours) 

13.0 

10.3 

(a)  One-half  of  PMF  total  runoff,  including  base  flow.  For  PMF  base  flow  =  2  cfs 
per  square  mile  =  48  cfs  ±. 

(b)  Approximation  assuming  total  losses  are  the  same  as  for  the  PMF. 

(c)  Rainfall  Excess  =  Rainfall  for  the  Reservoir  Surface.  For  the  rest  of  the  drainage  area 
losses  are  assumed  to  be  1 .0  inch  initially  and  0. 1  inch  per  hour  thereafter. 

(d)  Equal  to  one-half  of  PMF  value. 
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5.7  EVALUATION 


Maximum  spillway  discharge  capacity  (outlet  pipe  closed)  is 
only  about  6 X  of  the  PMF  peak  outflow.  The  1/2  PMF  would  overtop 
the  stone  masonry  dam.  Structural  stability  analysis,  as  well  as 
visual  observation,  indicates  that  overtopping  due  to  1/2  PM  would 
probably  cause  failure  of  the  dam.  It  is  judged  that  failure  due 
to  overtopping  would  significantly  increase  the  hazard  to  loss  of 
life  downstream  from  that  which  would  exist  just  prior  to  failure. 
Therefore,  in  accordance  with  Corps  of  Engineers'  screening  criteria 
for  review  of  spillway  adequacy,  the  spillway  is  considered  "seriously 
inadequate"  and  the  dam  is  assessed  as  "unsafe,  non-emergency". 
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SECTION  6 


STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 


The  following  visual  observations,  which  are  discussed  in 
detail  in  Section  3,  are  indicative  of  potential  long-term  stability 
problems  at  Thornes  Dam: 

1)  Leakage  through  the  joints  in  the  stone  masonry  dam. 

2)  Deterioration  of  the  concrete  cap  and  stone  masonry 
along  the  spillway  crest. 

3)  Trees  growing  on  the  abutments. 

b.  Design  and  Construction  Data 

No  records  of  design  or  construction  data  are  available 
for  this  dam. 


c.  Operating  Records 

No  operating  records  were  found  which  would  adversely 
affect  the  stability  of  the  dam. 


The  sediment  which  has  accumulated  against  the  upstream 
face  of  the  dam  (to  a  depth  of  about  10  feet  above  the  invert  of 
the  outlet  pipe  or  about  17  feet  below  the  spillway  crest,  see 
Section  3. Id)  puts  an  additional  load  on  the  dam  structure. 

d.  Post-Construction  Changes 

There  have  been  no  known  post-construction  changes  at 

this  dam. 


e.  Seismic  Stability 


This  dam  is  in  Seismic  Zone  1.  According  to  the  Recommen¬ 
ded  Guidelines  (Reference  1)  a  seismic  stability  analysis  is  not  re¬ 
quired  . 

6.2  STABILITY  ANALYSIS 


The  dam  is  a  stone  masonry  gravity  structure,  with  a  slight 
arch  upstream,  about  227  feet  long  by  about  38  feet  high  from  stream 
bed  to  top  of  dam.  An  independent  structural  stability  analysis  was 
performed  on  a  representative  section  of  the  overflow  portion  of 
the  dam.  The  cross  section  for  analysis  was  chosen  at  about  the 
center  of  the  dam  where  its  unsupported  height  is  a  maximum  at 


about  35.5  feet.  The  cross  section  geometry  is  based  on  limited 
measurement  and  observation  during  the  visual  inspection.  The 
following  loading  cases  were  analyzed: 


Case  1  -  Normal  pool  at  spillway  crest,  normal  tailwater 

estimated  at  about  invert  of  outlet  pipe  or  8.5  feet 
deep,  full  headwater  and  tailwater  uplift,  silt  load 
starting  17  feet  below  spillway  crest  based  on  measure¬ 
ment  . 

Case  2  -  Normal  pool  at  spillway  crest,  ice  load  of  5  kips  per 

linear  foot  for  ice  1.0  foot  thick,  remaining  conditions 
same  as  Case  1. 


Case  3  -  Half  PMF  pool  at  EL  623.7  or  8.7  feet  above  spillway 
crest,  flood  tailwater  estimated  at  10  feet  more  than 
normal  or  17  feet  below  spillway  crest,  remaining  con¬ 
ditions  same  as  Case  1. 

Case  4  -  Full  PMF  pool  at  EL  628.3  or  13.3  feet  above  spillway 
crest,  flood  tailwater  estimated  at  15  feet  more  than 
normal  or  12  feet  below  spillway  crest,  remaining  con¬ 
ditions  same  as  Case  3. 


The  results  of  the  stability  analysis  are  summarized  in  Table 
6.1.  The  computations  are  included  as  Appendix  D. 

For  all  loading  cases  analyzed,  minimum  satisfactory  overturning 
stability  is  considered  to  be  a  factor  of  safety  of  1.5  with  the 
resultant  passing  through  the  middle  third  of  the  base.  For  sliding 
stability,  because  of  the  high  loading  conditions  and  the  conser¬ 
vative  assumptions  made  about  foundation  material  properties,  a 
minimum  satisfactory  factor  of  safety  of  2.0  is  considered  appropriate 
for  all  the  loading  cases  analyzed,  rather  than  the  customary  3.0. 

Both  overturning  and  sliding  stability  must  be  satisfactory  in  order 
for  stability  of  the  section  to  be  satisfactory. 

As  noted  from  Table  6.1,  the  overflow  section  is  unstable  for 
all  loading  conditions.  Included  in  the  unstable  rating  are  the 
normal  spring-summer-fall  condition  (Case  1)  and  the  winter  ice  load 
condition  (Case  2) . 

Additional  analysis  indicates  that  if  the  silt  load  behind  the 
dam  is  completely  neglected,  the  overflow  section  is  still  unstable 
with  respect  to  sliding  and  still  has  unsatisfactory  stability  with 
respect  to  overturning  (see  footnote  (d)  on  Table  6.1  and  calculations 
on  Appendix  D-3) . 

For  cases  3  and  4,  the  1/2  PMF  and  PMF  conditions,  it  should 
be  noted  that  the  full  weight  of  the  flowing  water  on  the  face  of 
the  overflow  section  was  taken  into  account  as  a  resisting  force. 


6-2 


TABLE  6.1 


THORNES  DAM 

STABILITY  ANALYSIS  OF  OVERFLOW  SECTION 


CASE 

- OVERTURNING - 

FACTOR  OF  LOCATION  OF 

SAFETY  (a)  RESULTANT  (b) 

SLIDING  FACTOR 
OF  SAFETY  (c) 

1-  Normal  Pool 

1 .31<d> 

unsatisfactory 

0.27  b 

0.77^)  unstable 

2-  Normal  Pool 

plus  Ice  Load 

1.12 

unsatisfactory 

0.12  b 

0.69  unstable 

3-  Half  PMF  Pool 

1.03 

unsatisfactory 

0.03  b 

0.61  unstable 

4-  Full  PMF  Pool 

0.95 

unstable 

•0.07  b 

0.57  unstable 

(a)  Overturning  factor  of  safety  is  ratio  of  resisting  moments  to  driving  moments 
taken  about  the  toe. 

(b)  Distance  from  toe  to  point  where  resultant  passes  through  base,  expressed  in 
terms  of  base  dimension  "b".  Middle  third  of  base  is  0.33b  to  0.67b. 

(c)  Sliding  factor  of  safety  is  ratio  of  resisting  forces  to  driving  forces  taken  along  a 
horizontal  failure  plane. 

(d)  If  silt  load  is  completely  neglected,  overturning  FS~1 . 35  unsatisfactory  and 


Considering  the  relatively  steep  face  of  the  section  and  the  high 
head  and  discharge  for  the  1/2  PMF  and  PMF  conditions,  it  is 
probable  that  the  flowing  water  would  exert  little  to  no  pressure  - 
or  even  negative  pressure  -  on  the  face  of  the  section.  Therefore, 
actual  stability  of  the  overflow  section  under- such  flood  conditions 
might  be  even  more  unsatisfactory  than  presently  indicated. 

In  view  of  the  apparent  instability  of  the  overflow  section, 
it  is  recommended  that  a  detailed  structural  stability  investigation 
of  the  dam  be  conducted  to  better  assess  its  stability  under  all 
loading  conditions.  This  should  include  appropriate  field  and 
laboratory  work  to  determine  actual  foundation  material  properties 
and  structural  details,  including  accurate  cross  sections  of  the  dam. 
The  investigation  should  determine  what  modifications  to  the  dam, 
if  any,  are  necessary  to  achieve  satisfactory  stability. 


SECTION  7 


ASSESSMENT  AND  RECOMMENDATIONS 


7.1  ASSESSMENT 


a.  Safety 

Visual  inspection  of  Thornes  Dam  revealed  the  following 
deficiencies  which  affect  the  safety  of  the  dam: 

1)  Leakage  through  joints  in  the  stone  masonry  dam. 

2)  Sediment  accumulating  behind  the  dam  above  the 
elevation  of  the  low  level  outlet  pipe. 

3)  Deterioration  of  the  concrete  cap  and  s tone  masonry 
along  the  spillway  crest. 

4)  The  outlet  pipe  control  gate  is  located  on  the  down¬ 
stream  side  of  the  dam. 

5)  Trees  growing  on  the  abutments. 

Hydrologic  and  hydraulic  analysis  indicates  that  maximum 
spillway  discharge  capacity  is  only  about  6%  of  the  PMF  peak  outflow. 
The  1/2  PMF  would  overtop  the  stone  masonry  dam.  Structural  sta¬ 
bility  analysis,  as  well  as  visual  observation,  indicates  that  over¬ 
topping  due  to  1/2  PMF  would  probably  cause  failure  of  the  dam. 

It  is  judged  that  failure  due  to  overtopping  would  significantly 
increase  the  hazard  to  loss  of  life  downstream  from  that  which  would 
exist  just  prior  to  failure.  Therefore,  in  accordance  with  Corps 
of  Engineers'  screening  criteria  for  review  of  spillway  adequacy, 
the  spillway  is  considered  "seriously  inadequate  1  and  the  dam  is 
assessed  as  "unsafe,  non-emergency". 

Structural  stability  analysis  of  the  overflow  or  spillway 
section  indicates  that  it  is  unstable  for  all  loading  conditions, 
including  the  normal  spring- summer- fall  condition  and  the  winter 
ice  load  condition. 

b.  Adequacy  of  Information 

Available  information  together  with  that  gathered  during 
the  visual  inspection,  while  considered  adequate  for  this  Phase  I 
Inspection,  is  deficient  in  the  following  respects: 

1)  Logs  and  debris  on  the  contact  between  the  downstream 

face  of  the  dam  and  the  left  abutment  make  it  difficult 
to  inspect  that  area  adequately  for  signs  of  seepage 
or  other  problems. 
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2)  There  are  no  data  available  on  the  material  pro¬ 
perties  of  the  foundation  under  the  dam  or  on  struc¬ 
tural  details  inside  and  under  the  dam.  The  lack 
of  such  data  critically  affects  the  structural  sta¬ 
bility  analysis. 

c .  Need  for  Additional  Investigations 

The  following  detailed  engineering  investigations  should 
be  performed  by  a  registered  professional  engineer  qualified  by 
training  and  experience  in  the  design  of  dams: 

1)  Perform  a  detailed  hydrologic  and  hydraulic  analysis 
to  better  assess  spillway  adequacy.  This  should  in¬ 
clude  an  investigation  of  the  site  specific  character¬ 
istics  of  the  watershed. 

2)  Perform  a  detailed  structural  stability  analysis  of 
the  dam  to  better  assess  its  stability  under  all 
loading  conditions.  This  should  include  appropriate 
field  and  laboratory  work  to  determine  actual  foun¬ 
dation  material  properties  and  structural  details, 
including  accurate  cross  sections  of  the  dam. 

3)  Investigate  the  leakage  through  the  joints  in  the 
stone  masonry  dam. 

4)  Investigate  the  accumulation  of  sediment  against  the 
upstream  face  of  the  dam  with  particular  concern  that 
the  low  level  outlet  is  not  plugged  by  the  sediment. 

d.  Urgency 

As  recommended  below  in  Section  7.2 a,  a  program  to  visually 
inspect  the  dam  at  least  once  a  month  should  be  instituted  immediately . 
As  recommended  below  in  Section  7.2b,  development  of  a  surveillance 
program  and  an  emergency  action  plan  should  be  completed  within  3 
months  after  receipt  of  this  Phase  I  Inspection  Report  by  the  Owner. 
While  the  action  plan  is  being  developed,  and  within  3  months  after 
receipt  of  this  report  by  the  Owner,  the  investigations  recommended 
above  in  Section  7.1c  should  be  started . 

Any  remedial  work  deemed  necessary  as  a  result  of  these 
investigations  should  be  completed  within  18  months  after  receipt 
of  this  report  by  the  Owner .  A  qualified,  registered  professional 
engineer  should  design  and  observe  the  construction  of  any  necessary 
remedial  work. 

Measures  recommended  below  in  Section  7.2c  should  be 
completed  within  12  months  after  receipt  of  this  report  by  the 
Owner. 
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If  7.2  RECOMMENDED  MEASURES 
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The  following  work  should  be  performed  by  the  Owner.  Where 
engineering  assistance  is  indicated,  the  Owner  should  engage  a 
registered  engineer  qualified  by  training  and  experience  in  the 
design  of  dams.  Assistance  by  such  an  engineer  may  also  be  useful 
for  some  of  the  other  work. 

a.  Complete  Immediately 

Institute  a  program  to  visually  inspect  -  not  just  casually 
look  at  -  the  dam  and  its  appurtenances  at  least  once  a  month. 

b.  Complete  Within  3  Months 

Develop  a  surveillance  program  for  use  during  and  immed¬ 
iately  after  heavy  rainfall  or  snowmelt,  and  also  an  emergency  action 
plan  outlining  action  to  be  taken  to  minimize  the  downstream  effects 
of  an  emergency,  together  with  an  effective  warning  system. 

c .  Complete  Within  12  Months 

1)  Clean  the  logs  and  debris  off  of  the  contact  between 
the  downstream  face  of  the  dam  and  the  left  abutment 
and  have  that  area  inspected  by  an  engineer. 

2)  Dewater  the  gate  chamber  and  outlet  pipe  downstream 

of  the  gate  and  have  those  areas  and  the  gate  mechanism 
inspected  by  an  engineer. 

3)  Reach  agreement  with  the  court  and  NYS-DEC  to  allow 
the  outlet  pipe  gate  to  be  opened  for  regular  exer¬ 
cising  and  when  required  to  allow  maintenance  of  the 
dam  and  appurtenances. 

4)  Remove  trees  and  brush  and  their  root  systems  within 
a  radius  of  25  feet  of  each  end  of  the  dam  and  in  a 
zone  25  feet  wide  downstream  from  the  dam.  Continue 
to  keep  these  same  areas  clear  of  trees  and  brush  by 
cutting  and  cleanup  at  least  annually. 

5)  Contingent  on  the  results  of  the  detailed  hydrologic 
and  hydraulic  analysis  and  the  detailed  stability 
analysis,  repair  the  deterioration  of  the  concrete 
cap  and  stone  masonry  along  the  spillway  crest. 

6)  Relocate  the  outlet  pipe  control  gate  to  the  upstream 
side  of  the  dam. 

7)  Develop  and  implement  effective  routine  operation 
and  maintenance  procedures  for  the  dam  and  its  appur¬ 
tenances.  The  outlet  pipe  gate  should  be  exercised 
regularly . 
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8)  Institute  a  program  of  comprehensive  technical  in¬ 
spection  of  the  dam  and  its  appurtenances  by  an  en¬ 
gineer  on  a  periodic  basis  of  at  least  once  every  two 
years . 

b.  Complete  Within  18  Months 

The  following  remedial  work  should  be  completed  by  the 
Owner.  A  qualified,  registered  professional  engineer  should  design 
and  observe  the  construction  of  the  remedial  work. 

1)  Appropriate  modifications  as  a  result  of  the  detailed 
hydrologic  and  hydraulic  analysis. 

2)  Appropriate  modifications  as  a  result  of  the  detailed 
structural  stability  analysis  of  the  stone  masonry  dam 

3)  Appropriate  modifications  as  a  result  of  investigating 
the  leakage  through  the  joints  in  the  stone  masonry 
dam. 

4)  Appropriate  modifications  as  a  result  of  investigating 
the  accumulation  of  sediment  against  the  upstream  face 
of  the  dam. 
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APPENDIX  A 


PHOTOGRAPHS 


A-2A  Left  abutment,  dam,  and  overflow  section  looking  from  right 
side  of  dam  -  5/5/81 


A-2B  Right  abutment,  dam,  and  overflow  section  looking  from  left 
abutment  -  5/5/81 


A-2 


A-3A  Downstream  side  of  dam  looking  from  downstream  of  right 
abutment  -  5/5/81 


A-3B  Contact  between  downstream  face  of  dam  and  left  abutment . 

Abutment  appears  to  be  bedrock,  but  is  somewhat  obscured  by 
sections  of  logs  which  have  been  dumped  along  the  contact 

5/5/81 


A-4A  Confab  between  downstream  face  of  dam  and  right  abutment . 

Bedrock  exposed  at  the  contact  and  at  water  level  on  right  bank 
of  downstream  channel .  Trees  growing  on  right  abutment  and  on 
right  bank  of  downstream  channel  -  5/5/81 


A-5A  Typical  view  of  sfepped  downstream  face  of  dam.  Note  wea¬ 
thered  condition  of  stones  and  missing  mortar  -  5/5/81 


A-5B  Downstream  face  of  dam  and  concrete  cap  near  left  abutment 
Note  deteriorated  condition  of  stone  steps  and  concrete  cap 
5/5/81 


A-5 


A -6  A 


Detail  of  cracking  and  spalling  of  concrete  cap  on  overflow 
section  of  dam  at  about  Sta  0+65  -  5/5/81 


A-6B  Close-up  of  dam  on  downstream  side  of  spillway  crest  at  Sta 
0+50.  Deteriorated  condition  of  stone  masonry  and  mortar  is 
fairly  typical  of  the  whole  dam  -  5/5/81 
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§ <*»  . , 


A-7A  Overflow  spillway  section  looking 
toward  right  abutment.  Note  de¬ 
teriorated  condition  of  weir  crest 
5/5/81 


Top  of  gate  chamber  looking  from  spillway  crest.  Note  submerged 
access  manhole  in  top  of  chamber  and  stone  masonry  wall  in  channel 
5/5/81 
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A-8A  Downstream  end  of  outlet  pipe  -  5/5/81 


A-8B  Inside  of  outlet  pipe  looking  upstream  toward  gate.  Portion 
of  pipe  at  upper  left  of  photo  near  gate  is  missing  -  5/5/81 
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V  '  A. 


A-9A 


Downstream  channel  looking  from  left  side  of  top  of  dam 
5/5/81 


A-9B  Reservoir  looking  upstream  from  right  abutment.  Lodge  building 
is  at  right  side  of  photo  -  5/5/81 
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VISUAL  INSPECTION  CHECKLIST 
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PHASE  I 


VISUAL  INSPECT  LON  CHECKLIST 


BASIC  DATA 
a.  General 


Name  of  Dam 

/  home 

£  Dti 

Fed.  I . D .  // 

/VYOC7  9!> 

DEC  Dam  No.  /  71 I 

River  Basin 

PN.  O  T's.  /:,>  ^'V-.N 

Location:  Town  A,;.  -.;.., 

County  ^  vtclCTKL 

Stream  Name 

W  /V^> 

C^t6.K 

Tributary  of 

~ILn1  ,V. t 

C. 

Latitude  (N) 

H-l"  lH. 

c/  Longitude  (W)  7  £>°  L>o'C/ 

Type  of  Dam 

*b>~  o  v.T- 

iVv^ONXJ'  .T'- 

Hazard  Classification 

Hi&U 

Date(s)  of  Inspection 

/Waty  5",  W.l 

Weather  Conditions  .'T-'  o-  'v'xr v _ 

Reservoir  Level  at  Time  of  Inspection  EL L_  (&\ ^  _  . 

(/IQou-r-  s?e cue.  10^0  ofr 

b.  Inspection  Personnel  (^Recorder)  T5r,N!:~:j>J:.A  ~  C..T,V\ : 

-yr 

ELpvj  i  y.  V;>P AjA-y-.'  vJK  ~  CTK  RokWLD  C.  HI  P.SChrr LL>  ~  GFL  { 

c.  Persons  Contacted  (Including  Title,  Address  St  Phone  No.) 

MlCKAfC.  Ah  5o nT£'Cou~i  C&iJStl>rj°££i  Op^i°.-\~r~o  p _ 

5okJT£C,ou-  F.o>vo  ,  NMLlS’FnQovc  .  K)V  fZ-SVS _ 

0/*/)  677-SZ-aS _ 


,  nisLuiy  -  .  / 

Date  Constructed  I  lOo  -  Date(s)  Reconstructed  A/ /A. 

Des  igne  r  t/A/  fcY/O  Uj  M _ _ _ 

Constructed  By  \jNKNO\*jN  (poR  THoROeS  LV^ _ 

Owner  Tqc-K^v  Holloa  ,  In  c  B?OX  A.C  .  fAH-L£?P.opK  ?  nY 


IZ-Z^S 
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Name  o£  Dam 


[hornes  Dam 


Date 


2 


Thi5  is  <3.  sfowe'HViASGM dam 

a.  Characteristics 

GEI  1)  Embankment  Material  / lyf  P/'pfi Cable 


GEI  2)  Cutoff  Type  HpA  flOtflira  b  4 


GEI  3)  Impervious  Core  pJ(j1  g  pp/if  o  fai? 


GEI  4)  Internal  Drainage  System  A/p f  O £>t){i Ca b {(* 


GEI  5)  Miscellaneous  A/of  a^/)ficablc- 


GEI  b.  Crest 

GEI  1)  Vertical  Alignment  /Vorj  a p fl! j cab  1(1 


GEI  2)  Horizontal  Alignment  A/ of  &  fifilica  k  f £ 


GEI  3)  Lateral  Movement  A/of'  Good  Cable 


GEI  4)  Surface  Cracks  Hot  CU9K>( j C<zbf C 


GEI  5)  Miscellaneous  Aid  O^pfiCabld 


GEI  c.  Upstream  Slope 

GEI  1)  Slope  (Estimate  H:V)  Ho  "A  qppilCabD _ 

GEI  2)  Undesirable  Growth  or  Debris,  Animal  Burrows 

Hot'  ttppficab/e- _ _ 

GEI  3)  Sloughing,  Subsidence  or  Depressions _ 

Hot  applicable _ 


B-2 


name  ol  uain  /nornfL  JMm 


Date  /1/M7  ('-((3!  3 


GEL  4)  Slope  Protection / 


VpT  _  am  (<  cnUc 


GEI  5)  Surface  Cracks  or  Movement  at  Toe  Hoi  app/icabfc 


GEI  d.  Downstream  Slope 

GEI  1)  Slope  (Estimate  -  H:V)  A O  jopf t  Crt C'rc _ 

GEI  2)  Undesirable  Growth  or  Debris,  Animal  burrows _ 

Hof  Opp/iCe>bfe. _ 

GEI  3)  Sloughing,  Subsidence  or  Depressions  Hof  qfcflfa <?o  \l 


GEI  4)  Surface  Cracks  or  Movement  at  Toe  /Jfjf  g Qphoxblc, 


GEI  5)  Seepage  //;/  a  Apt,  CarH 


GEI  6)  External  Drainage  System  (Ditches,  Trenches,  Blanket) 

Hof  applicable. _ 


GEI  7)  Condition  Around  Outlet  Structure  Hof  OPpf iCflbld 


GEI  8)  Seepage  Beyond  Toe  Hfff  OLDt)i 'tCahlC, 


GEI  e.  Abutments  -  Embankment  Contact 


Hoi  arwf  i  cabfd 


hjou  Name  oL  l)mn  /  ClOnOCS  (J&w\  _ _ _ Da t 9SJ  A 

w/ 

I  GEI  1)  Erosion  at  Contact  Not  appRcqbk _ 

GEI  2)  Seepage  Along  Contact  Not  O ppklC  Cubic, _ _ 


3.  DRAINAGE  SYSTEM 


GEI  a.  Description  of  System  Nor\e  observed _ 


GEI  b.  Condition  of  System  Not  Q  DP  tiC  a  bid 


GEI  c.  Discharge  from  Drainage  System  Mof  applicable. 


A.  INSTRUMENTATION  (Monumentation/Surveys ,  Observation  Wells, 
GEI  Weirs,"  Piezometers,  Etc.)  _ _ _ 

_ \  A 'one  observed _ 


,  Some  bedrocks 


5 .  RESERVOIR 

GEI  a.  Slopes  ModeicatNij  sNi 

€rpos urns .  Tre e  -  cove rec 


GEI  b.  Sedimentation  $ ed i Me ri1~  bebnccj  dam  Up  to  (M*  eievetlcriA 
abouT  /0  feet  above  dou)rs1reQw\  '/eiucVt  W-  low  -level  -ouikf. 
Owioert,  represerttxti'je  TeporTp  that  Considerable  SedimenT 
is  d i scbaAQcd ,  lowNNST  oulfcf  )s  opened. 

GEI  c.  Unusual  Conditions  Which  Affect  Dam _ 

None  observed 
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Name  of  Dam  /ft  Of  11?  S  UfiCA 


AREA  DOWNSTREAM  OF  DAM 


Da  L  e  Macf  Jft  IjfSI 


a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  -  t,  ■,  ■ 
of  '  /S  !'s 

GEI  b.  Seepage,  Growth  Ifrl  (uJqi?  C  cfdLDnsfcCQiM  '(■)(?  of  dd/n.  — 

Seepage  if  Gnu  Cannot  be  observed'  ~i rceL  arowtAG  in  area. 

I  nAMJecfi  alc-fur  dcuJAsfrea^  nl  dom.  _ -*  , _ 

GE1  c.  Evidence  of  Movement  Beyond  Toe  of  Dain%  ()br,e/\jcdi , 

d.  Condition  of  Downstream  Channel  •VovjT’  ^0 /  "t  w  pg  p's  or  g yy* 

C'-rJA  >.'(  1>:-T  W'--G  ' ;  '  •  ‘  .AT  rVpC-.  <-V  •./-.•  ,  V  ,  .  f- 

f~(*~ \S>  'hiC,K  *7 ~tZXzf'.  vr*.  '  f".  *.  ~  o ,\;  T_»  'it-v.'  .  '5/S  * 

7 .  SPILLWAY (S)  (Including  Discharge  Channel) 


a.  General  ^v;-\  •*' 


•-«->  /.  L:\vJ 


rs-  ^  c  ry.,^r  tc  A-  •  •  •  ?  .s'r- 

•Vrvel  T~:.V  :jA A'  • ;  ■  . . :  -T  ■  :  >  _  .  .  •  •  . -T  '  • 


">H  l  SS  > 


Conditon  of  Service  Spil  lway\  SioP.-T  A'Aj^  '  :>'■?  A/fT  orc-y.hr 

lh  /a  W^/wrV  *y  oTHkA- S  ’uu'AP. 


1 5  A  ’2.  O  '  C-,\°  Q  W _ ,c 


r,.  ^,-r.Lw.^v  / . AfF  To-^ 


CouC^t:  ?;■  ^  .  T  VC  ^(TPi/i  a  ”  -  ■  -w  Wj  SJ 

r 0.0  t  SC  r  - ■  cC.  OO  -  .-.■VV..'.  *  y 

V-  C3.W  cAAi'SS  Cap  'C  e.°  <T.A.  iot,  ,w.r  .  l o'  rVi^M  f-'HP  &»' 

Dr  ££jCi  .  i-.vft.0  cm°  /o  -y  T.Vy  Ay. :  '  CCVj^  v- 

c f.  >'A''  ■  AT'”-  ’“>  t^v^.  f^isstaCr-  >f  ;Om-'  >o^v;w  p 

<f A-rnCr  a-.  y>  ^c>_  •■}?rir.s.  y  ?<-  r  y  *  c  o-.  ,■■■.■.  0  r-r-  f.v  ■ :  a 

£:,t  U  •UiNi.  /KA'jtiMK.)'  oliiCliiuS  u-v  Atotv  .  «'*.'■  .'•'■*  1T1" 

0  ‘r  C  Cl-  'J  >j apt  ^  To  gy"-.  fy  r-(V TTAie.  S/-iAS'.  ^  CC  -  a  -5 

>■  ji  iu.  :>oavc.  .'■.•os.mG  v  (UAiffiVAy 

Condition  of  Auxiliary  Spillway _ 


4599  Name  of  Dam  Thornes  Day 


Date  Mom  5.MZ)  6 


Condition  of  Discharge  Channel  r- :>w  r, 


£ir  r  . Ch^nr.L  U'/ 


OM’"'  l*i  4  i  j  ” fo  i' 


£yVtLVav  ~  iQt-j  ,  av  ••.V  ■. 

r  .*  ..  «•.  •/*..  ■  .  •  «...  '  f/.'oj.-, /  :  ;,t.- . 

■RVOIK  DRAIN  /OUTLET  -fSiiw'j  . 


-a 


i  or.  c1.' 


AA  0^ 


Conduit 


Type:  Pipe  y  ( 

Material:  Concrete 


Size:  Lj'i2> 


Other 


Metal 


Other 


Length 


^see. 

DJT#  j 

— CdecJrL>s  T" J 


Invert  Elevations:  Entrance 
Physical  Condition  (Describe) 


«  .x 

g->l.  Exit  ±{we/)Svjcs»t+iTs 


Unobservable  e>NLy  £_MD  jv.  'f  £>  /f  or  C/oScp  AaF^  V\S  o&Qx h%'£- 


1)  Material  C  AS  T  f  A  o  N  f-*i  ST 


2)  Joints  f 


Alignment 


3)  Structural  Integrity  ^.r  ■,  J  •  y /~  '  u,  -a- 

O'.v.  fcac.nr  A«.  >  V.v.;  ,V-M.\AV  JiVbiNt  M  f*/;  ,3' 

C.<9c<  'Aj  /■•  g,  j  ■■  :  •;  ,r>  c  p, Vo  y  .\y.'v~A:AS 

0  A>  C>  ^,sCi;,° r  j.»-  ,*«  ‘  0-> <  «:i  wf-  w»7'  I  . :  • 

4)  Hydraulic  Capability  \'  „p-  ta. \ in  w'  yy-r 

Aff  T<<vu  >?<-  i.w«':c,f» on,  A  o  rvuv.o  p./.or.i , a,-,  res  /,v  ,*».•,< , 
A’.or  ■>  A,^,vr.  ;■  s  A:.'-  ,y '•'■  '•-  -  _ 


Means  of  Control:  Gate  \/  Valve 


Uncontrolled 


Operation:  Operable  Inoperable  _  Other  _____ _ 

Present  Condition  (Describe)  a'.'.A  is 

WiioVCK  Pb/V,  .Vur  Ci"J  AV  2  wJ.Vi/i/'A  ■  £!_<;,  VCe/iv  b^T 

STor'l  AAASap  r  tyv.n.  r  tv/  A  crfS<.  I't-tl  Ify'-f:  rpr.,'-  pr  '• 

cys  or  <bAJT;  vi$ik>i.g.  y-  n  ,.\o  jonv;-.  a-A<AG£  w,,An/  c^a.p  v  <r  ,o  Aprry, 
Other  Outlets  (water  mains,  diversion  pipes)  _ 

_ N0^£'  _ 


1  I 


D-6 


0920 


Name 


of  Dam  /  hoCACS  Oo Hi 


_ Da  t  e  /AdJj  S,  ISA.) 


9. 


STRUCTURAL 

c  f  ••  tv,."  kJ'fi-  U.i*rfirfS.O  /V'L>  ifJ  f\lt> 

a.  Concrete  Surfaces  ..v.-.  Vi  .-.vn).  v:-  c  r-- 6  r-  'r-  •’  .v.v.'y 


*"a * ^  1  c  %  *•  ^ ,  i _,a.. ,  —  .  .  <’ •  £j»i  »  V  ■  AM  r"  ACi.  ^ t 


i-  •  r..  ,v  :  •  .  C\  v‘:  .  ,  ■  ,.v.  . 

/•  -'  ■  <  *•  ••  /  .  *  v'  *.  y  /V  _*>  f  -»///  : 

v*  *  »•  .v %* •  *  ;'C»  %  w.‘  J r.  1  ,  s'-. . .  ,  .  V.  >  > 

b.  Structural  Cracking _ ] _ 

N'  0  .  -  0  C>  Jr  * 


Movement: 


Horizontal  St  Vertical  Alignment  (Settlement) 

<-<  £  .  i  -  '  , _ 


GEI  d. 


GEI  e. 


Junctions  with  Abutments  or  Embankments  Abtflrrer'ls  &AC 

i/)Cj  e/] 

Th  /Vi  Soil  covers  on  bofU  a  bid  creels.  Logs  have  beetn 

dumped  cm  tkt  cowl  ad  between  ihc  ^ba/rs'/rcayr  facci 
Ov\d  /Ac  left  ~abuin*vCt 

Drains  -  Foundation,  Joint,  Face  v  r  77 . ;  ■  0  ^  /•,  ;j 

^TorJE  tvr^nLy'  JOINTS  (s ,  AAv  , 


bedrock  {pk a/ (tie)  /r  ^ood  cord  if  (cm.  trees  grouj 


f. 


Water  Passages,  Conduits,  Sluices  A’..'  v  AVx^Ay..'/:  -r,-A ->'■  j>ii 

PAf'  \^>  PA-S  .  <?,) _ 


GEI  g.  Seepage  or  Leakage  Esfimxkd  9 per  Seepage  ihrouql^ 

Sibtu-nasorrij  jo) mT<,  beftoeer  fehi'  abui/werE  av\d 
SPadicr  0+  bO.  VJaiey'  f/owinj  over  da™  obscures 

dotvns-fruam  face  beiuueer\  SfcJioM  Olko  cu<d  1+fiS, 
Esfievu.'hd  fOqpw\  seepage,  through  store-  Masonry 

Jo'mTs  betuoeetA  Sfadior  /V&5”  adk  right  abater  erf, 


nf 


B-7 
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GEI  i. 


GEI  j. 


Name  of  Dam /hpr^S  Utf  sv 7 _ Date  /Vigtj  D;  /7<D< 

Joints  -  Construction,  etc. _ 5, XT  /'.v. ■■  ,h. 

}  y  liV  !,-<  V  u :  -  y-t  .1 ir,  -  *; 

T<  A  c  ,'Aj  .  V-  x*.  •  ■  ^ ^  v*' ' 


Date  /t^z<y  5J98f 


Foundation  /Jof  visible .  Bedrock.  /5  f /po^ed  On  bofi\ 
sides,  of  stream  ckaime(  of  dou>/)  stream  -/or  of 

Clofl'n me!  td 6am  cons'/ch  p-f  boufdtv^ ,  grasal, 

Cav\ct  Qaac!  Sitf, _ _ _ 

Abutments  Bod  rock.  c  y.pos  erf  fit  ro^f<'1  cis  ^eftoeeiA 
douo^streoY/)  face,  of  daw  <zv\d  boB\  m 

Control  Gates  _ _ 

N 


1.  Approach  &  Outlet  Channels  r~  :  \  •_  ~t  ■  •  * t» 

v'  :• :  ■  ..  .-'  A;  c  •.  .A'". 


; v*j  ft*.  — ■ 


c  v  v..-. -g  p 


Energy  Dissipators  (Plunge  Pool,  etc.)  /  V  CVV/f  C’S  VAA*  ■ 

sr.w-':  •  ‘••iA.y  '**-  * i-—  a?  .  -  or  c\ v. r.  <_.u.  v*  'i>.r  • 


^A-POofi  C','-  X/'.OW//,  /  i 

c^r*  N  i‘  ,-11~  x  .  V ib  11,  /  jAc  (  u1' 

W;  ofjV.T A®  / 

Intake  Structures  _ 

v ;  N  o'i'CQxt&j\  _ 


w  ...  >  *  .  .  .T-  »*S.  w  .  \  »>'  • 

{*-  ‘  ■  *'  o _ ’Sj^~ 


o.  Stability  ,U,4  C£csT(OfJ  IS 


p.  Miscellaneous 
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HYDROLOGIC  AND  HYDRAULIC  ENGINEERING  DATA 
CHECKLIST  AND  COMPUTATIONS 
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PHASE  I  INSPECTION 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA  CHECKLIST 


Name  of  Dam  THORSltS  DA\N\ 


1.  AREA-CAPACITY  DATA 


Elevat ion 

(ft. ) 


Fed.  Id.#  NY  00793 


Surface  Area 
( acres) 


Storage  Capacity 
(acre-lit.  ) 


a.  TOp  of  Dam 

(AvGKfVGfO 


£17.: 


b.  Design  High  Water  .  . 

(Max.  Design  Pool )  UNjQVQW N 


c.  Auxiliary  Spillway 

Crest  _ 

d.  Pool  Level  with 

Flashboards  I 


'  Hft 
n/a 


e.  /(Jfewjflef  Spillway 

Crest  £  IS 

Q/ojuW/il.  !>£&&*$ 


H-.7  ££>t- 


3.(9 


3£? 


DISCHARGES 


a.  Average  Daily 

b.  Spillway  @  Top  of  Dam 

c.  Spillway  @  Design  High  Water 

d.  Service  Spillway  @  Auxiliary  Spillway 
Crest  Elevation 


Volume 
( cf  s ) 

VriKNOisJu. 

179Q 

UhJKMO  kW 


e.  Low 


( L  c./ose-<l*  A// U).£.  a  -(-  \ 

Level  Outlet/^*, cresi-j  es£  <!?  —  300  csP-s) 


N/f< 


f.  Total  (of  all  facilities)®  Top  of  Dam  / , 

/N  I9S o\  cAoSeo  wa.t£*.  .  .  _  . 

g.  Maximum  Known  Flood  ff  level  cf  *-/  spmwAy  mar  1  '”58  cm-. 


h.  At  Time  of  Inspection  47.  S'.  <2 

^  .  F/ooo 

de.-fc/4't>«?#-hzcL  O'fi 


2^  t 


c-i 


4596 


3. 


4. 


TOP  OP  DA  11 


a.  Type  rT 


avca^^'l 

Elevation  b!7 5 


>T_rJr  MASo/^y  CR.\y/irr 


b.  Width  Lr  £ 


c.  Spillover  c / -p.  vj  s  ?<_  rt o t* 


_Length  Z.'Ll '  (  s0'  u/a  s,"<u-U;Ay  ) 


d.  Location  /A/  C/~.-j  r,~ /c  or  >/y<v 
SPILLWAY 

SERVICE 

*  -  / 
a. 


AUXILIARY 


- c - 

b.  0'V&P.FLO\tJ 

’ -  - 7 - 

Type 

c.  /y7y 

Width 

d.  y 

Type  of  Control 

Uncontrolled 

e. 

Controlled: 

Type 

f . 

(Flashboards ;  gate) 

Number 

g. 

Size/Length 

h.  -sTonG  ^aa5 W/  Invert  Material 

Govckt-.  re  cap 

i. 

Anticipated  Length 
of  Operating  Service 

j-  n/a 

Chute  Length 

k.  ~  I77  To  SILT 

cWHeight  Between  Spillway  Crest 

u/s.  S/PE 

&  Approach  Channel  Invert 
(Weir  Flow) 

1. 

Other 

C-2 


OUTLET  STRUCTURES/ EMERGENCY  DRAWDOWN  FACILITIES 


a.  Type:  Gate _  Sluice _  Conduit  \/  Penstock 

b.  Shape  CAST  PIPE. _ 


c. 

d. 


e. 


Size  4S>  D.'Af/C-T^  £_ _ 

Elevations:  Entrance  Invert 

Exit  Invert _ 

Tailrace  Channel:  Elevation 


5ir'a  ± 


■  i  -  ±  Ft £U>  /r?e/isu'A>csn<°*i-7~ 


H/i 


A 


FLOOD  WATER  CONTROL  SYSTEM 
a.  Warning  System _ N O  Nt~.  ■ 


b.  Method  of  Controled  Releases  (mechanisms) _ 

CrV~'  AiA/^ uaLL.7  OPrtAT-r>  -&Y  PurriVQ?  VA LV£ _ 

l**  '  C/Y-.  C/  PCA.A.T/  /*  y1  p,  \!  jjJ~ , 

CLIMATOLOGICAL  GAGES  ^ *r ~^'-s C A S  ZI-+Z.Z. 

a.  Type  Na.v-F.-Tcc.Qi  -,V.  a.-'  GACon  ^  533  V- 

b.  Location  M;iLfeAi>oK.^y,  LAT-  U>a>6.  ~73>  /v.w.  or  paja. 

c.  Period  of  Record  1  -To  P&d'SlLN  T _ 

d.  Maximum  Reading  L’NKaJoW/\[ _ Date _ 

STREAM  GAGES  05 

a .  Type  WATTElg,- STAGfc  R5Cq  £-,£>£  R. _ <JS<bS  SAG£  ^  OIZ-Qoooq 

b.  Location  N£/\£-  G>MLcxsJ>S>\'fLL£ ,  Ccw/aJ- 

_ LAT.  4-C  V?' 'b'L  :  Los)  £> .  ~?3<>  3V  H-f "  ,  2li£  Lour//  OF  DaA'V 

c.  Period  of  Record _ OcTo&f:,^  /?Z,9  To  P fcJZ^P.NT _ 

-j?/)  •=.  2o  3 

d.  Maximum  Reading  (7^0^  *SS .7 G&-v»—  Date  A,vGuSr  ^  / 755 

OTHER  ZY 

/?y  C  f?i'o£sj  /\/erf/Z  UQflSSsj/'c  ,  V'/  ,  /1So^~7~  /■  £ 

yr\iueS  SC  os  ,  W/ik  cp-3yzo  TTsY  JAo 

PW  -  /£  o  jgr  ^/qo  q/^  /fcc^£>  /<?6o-  73 

C-3 


10.  DRAINAGE  BASIN  CHARACTERISTICS 


a.  Drainage  Area  c N)  /  Set,  oS  IS~^3o  2-  _ 

b.  Land  Use  -  Type  Woj.3l,\^  4-  _ 

c.  Terrain  -  Relief  'uy '  r\<<"  fnit/  .y-r//>  Uj/ SLj/rs  Va  zC : 

d.  Surface  -  Soil  Grlrtc./rt  L  _ 

e.  Runoff  Potential  (existing  or  planned  extensive  alterations 
to  existing  surface  or  subsurface  conditions) 


f.  Potential  Sedimentation  Problem  Areas  (natural  or  man-made; 
present  or  future) 

S^.AvWr  iEu;  ltt  \jf  A^oa/G  DF  £>AfA  . 


g.  Potential  Backwater  Problem  Areas  for  Levels  at  Maximum 
Storage  Capacity  (including  surcharge  storage) 

None.  ■ _ 


h.  Dikes  -  Floodwalls  (overflow  &  non-overflow)  -  Low  Reaches 
Along  the  Reservoir  perimeter 

Location _  Non£  • _ 

Elevation  _ _ 

i.  Reservoir 

CX’EST' 

Length  @  Pool  _ /V QO~£ _ (feet) 

Length  of  Shoreline  (@  H&hrtiOQ  Spillway  Crest)  (feet) 


Form  CTM-4Q5 


JOO— -ItfORN  ^ 


C.  T.  MALE  ASSOCIATES,  F.  C. 
3000  TROY  ROAD,  SCHENECTADY,  N  Y.  12309 

(3181  783-0*76 


luug  THOY  HOAD,  SCHENECTADY,  N  Y.  12309  SHEET  NO _ 

(3181  783-0*76  „  (_ 

Calculated  bv  _ X _ 

“oreasiOAiAi  eNaineens  land  surveyors  land  rlannins  consultants  Checked  bv- _ t-f—.  r _ 

MAuten  services  lanoscape  architecture  laboratory  services  srpE  S&.Ql.  QOOI3 


SJ*I*  - 


^UEVRTIOM-  APTA--  STORAGE  COKPUT ATlO MS 


ReoevoiR  yguu^c, cos^ur/io  -&,y  ufic-i  oe>  r?.oc^\x  using 

KnL"  VA  ot>  Or  C_CN0  I  C.  *.£.L.TiOMS  £wVa.r  %Ca,+ 


El£vKT10N' 

(hg-vd  -ft) 


INpoT 

(olLTc  S') 


Vou-y,Vv=_  /2j  )4~EE  "I  /'/*’ s> 7/y^/>r  ) 

(acrt-C«.-r)  IT  '  ^ 


560^ 

SS>TVX.WC7’  CRfi-ST  G  (  5  ^  /  \ 

(-5  ) 

Tof  oTT  X>A.<W.  G  I  7  .5^ 
62.0 
64-0 


o  (0 
3.0 
H-H  tst. 
5.7 
\o-l 


o 

3S 

w 

&<s? 

2/2 


VI)  ^S>GS  C-OkjT 0\j fG_  NVxPt\;JG  . 

fc)  /]SSo^€t>  . 

(?)  EST7  USSS  /J-r  te'FT’  £*/!>  OF  ^/>'C-LF>Fy ,  SP'LLU>*y  t/S)/>'tS 
fPOOl  £L  6/y.  /  -JT>  &L  6/S-  2  „  ^/^OTIS  -7Z> 

OF/)  T>D  V. 

(7)  ^7-,  S/o  /r)  /FF/ZuFFruPs/  — 

(f)  "  "  "  "  m  T&p  i/ffjfs  Ffrow 

SL  6/V.  3  0^  /P'G^T  72?  £t£  <£/<£/  ^  L£F~r. 


DR\U-lAG£  APT.  A 


(^trts) 


(S  <\uolJ-£_  frti 


WATERS. HLD  'OIRtCT  To 

RE^etyoiR  CSvi'&Ap.EA  0) 

R£S5RVo  SJfc.FA.G0  (SN>e>Ap£A  t) 
<$SP\U_W^  CA5ST 


15  3 


5.0 


2-5705 


;  .00S 


Totnl. 


15,3  o  2  .  3 


i-5.910 
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JOB - —i 
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CALCULATED  BY 


THORNES  DAM 
<CLY 


motemional  CNMNOBRS  LANO  surveyors  LAND  PLANNING  CONSULTANTS  CHECKED  BY - 7LC- - - 

C  »vnw  •CXVKtM  LAMOBCAAe  AACMITECTVme  LABORATORY  BCAVlCCS  SCALE  '  01-00  OJS 


5  1-;. 

DATE  ;  I  f  ,  ■  'L 
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I — I —  t 
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SL)T2>NKeN  \  KREIA,  TRl&UTMR/  D\RE-CTD/  to  PSlSE.RVoiK' 

:  ,  .  KKEL/\  =  .  ui.s-oO  SdUNRC  rAiv-^S  ._i_i 


loss' RKTFS:  l.o"  -  \N\Ti/\U-Y  j  ,.j__  ;  ■  ! _ J _ i_ 
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1  ; 
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.  drmnnse.  are /\  =  333  <AtL£sj__;  ...  .  .  ;  _._j _ j _ !. _ i.j _ 

_ :L^  LENGTH  M-ON.G  TAMN  \v AsTe«  cou  rse  ,  to  Point 

„ _ L-.-Thg  cje-nstrci^  _of  the  _drn^/\ge._  argn  *  Kules  j_ 

„ t _ h-C ^  GNYDRR’S  &RS\N  CCYLFF 1  C\ EnT  =  2.0  _ 

. _ ILcv=$Wt>£R‘ S  PEmNG ..CO£FFVCiefc(T_7L.j'.f-’^  _ _ 

4_1 _ bSTKNDNRO  ;UKG . IN  HOURS  TC.iLLc7C)o3  =  4— 

J L-. .: j  .  i | l j S { 1 ! y  n  n~  £aj v^all  Pye^-ho.L  -  ftv  ; 


[USE-.1.  _  T9  _  Ho^S 

I _ I _ j _ j _ i _ I  _  :  I  _  j _ J  _ 


I  ;  1 


. j- 


U: 

P^i 

_l 

t  -  ij-  r t in  _ !_ 


; _ [ _____  .1..  f*  Sff  <4 1  n  j  Q{R 


J _ 1__  5U\5  AR €A£;  RESERVOIR SORfAsCJEl  ,  KRE.K~  -Oogsa.  r*nXS  *  G.O  /lcjme*  I 

i  I  1 _ j  !  j.  j  :  _ |_ . j..  1  :  -  | _ |  1 

i_ !  :  UOSS  FATES  *.  'nON£  be,  C  NO  71  Rk\N  FALL>  RUNOFF  FoRJUMGR.SURFNoE: 

_ :  :  i  j  i.  i.  ,  ,  ;  j  r  j _ J_ _ 1}  j  j  |  1  I  i _ 

j_I  jUR\X.HVDROGRNPH;.?ARKtNbTtRSr^.  J . 1.  ;  |  _ _ IT _ _ 


t  I  —  ■■■■^ 

-  *  •  I  i 

i  'n . i . 

ku  i  :  ..!  . ! 

I  !  ! 


•  — ■]—■•!  !  -i— j  -  -I-  I  — L. ! .. j  i 1-4 _ Li  ...;,  i  J 

lH.OR_  U.H.Jw/.  10  ^INOTG  DURRt.lpN_4  jl"_;  RMN 

i  i  i  I  |  I  ,  j  i  !  i  ;  :  i  |  |  I  i  ;  ! 

r'T  :~x  ;-!ajU7  Lku __v  bkic. 

« — >JS— F.  . !  3u  .  .(O  \  t  Avre.-.!—  ! /\VL\Dth£S  )\  C.Oiuj>«bs 


&-  7  8 


I  I  i  i  . 

li  I  ;  '  j 

i  !  !  ;  : 


\  \  *crd._.; _ _ 

Ul  !  j  !  I  I _ 

\  vw/  O  LOS  S  RatO  L_ 

i  |  :.  c.7  ’  ■■ 

!  I.  | 

1  !  '  i  i  i  i  i 


— k-FL_V  J_21 

^VL  \  ncWis  J\  GO 


GOitXjDA^S 


rn!~\'U-'>  IIMO.I 


C.  T.  male:  associates,  jf>.  c. 
3000  TROY  ROAD,  SCHENECTADY,  N.Y.  123  09 

Mil)  70-0974 


THORJSIEZ  £>/\N\ 


SHEET  NO  - 


OF  . 


CALCULATED  BY. 


f.LV 

» _ 


ntoressiOMAt  CNaiNeeits  land  surveyor*  land  plannino  consultant*  checked  by 
imautin  aexvices  landscape  ancmitccturc  laboratory  atavicea  scale _ S  S  .'O  I  •  ^OO  i  1 


OaTE  _  _ 

daie  JZ/J3P./BL 


(£kclUDiM6  if.UVAy') 

Ou-rL£.T  PIPE. 


T©p  or  oajnt-.\-=  <bv7.*S 
£u) 


\MV£f-T  EU=  SGS  ±. 


Pc'  W.-l:  '.cMi'IH 
Lf'  C*£$>'r  U>;ortf 

^  \>\K 


For  pud'a->  ovee.  u/ma 


/  rf/S/C/?  o  y  /  '/Yi/rrt.  iaj /  fv/C*r  U14 


^_wV  OV-ST 


~9*  tf  PAA\ 


+  SPlULW/sV 

Os- 

Jsspu-r 

L  ^LOU?  ouesi.  \ 
/  /2>£/U,  'S^osj)  -  Cs?f>$7-e  z>  1 

toe r  A/e&iecr"  J 

\  Co~rr'?'ic-r>o/S $  J 

G,L£VA.T  i  °m 

^■SftLLVlA.'/ 

H-.NA 

QajT.iT 

0 

ii»lUW\7 

O 

Q.T0TAI- 

(V&Yd) 

(^0 

<?F> 

C<£> 

GIS 

CICo 

0 

t 

O 

0 

0 

0 

4-5 1 + 

O  O 

O 

<6>t7 

a 

O 

1 

7 

O 

6115 

z.s 

0 

1 

1,79** 

t^e> 

0  . 

\;7Tf  I770 

&\a 

3 

.5 

a>7 

xs-hS 

M- 

IS 

I 

2>  <oZO 
) 

H  084- 

CIO 

5 

as 

S073 

776  . 

<6X1 

<0 

7.5 

V 

666?  ' 
8JVo1  : 

I,fc»7,  j  - 

,  .,  ; 

<o\X 

T 

H.5 

\ 

L3S7 

f  -  y 

■  lo,7fo|  i  l  l 

6Ci 

8 

ss 

•  1 

r  ■ 

iO  C6§  I 

i,i«s 

j  .  . !  ....  i. 

61/3 

,  4 

\o 

7.5 

C 

) 

IH^So 

:  1  i  i 

9^72. 

i  j  ■  ; 

:  W  i  i  i 
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■  - - 


NTO  C Art  INSPECTION*  OAO!>l-ai-C-OOlA 

HVOQ71U  THOH.NtS  UArt,  tfO.OpdVJ _ 

OVErt TOPPING  ANAL TS  IS  THOl 


SUB-AREA  RUNOfR  CC«RUTAT1CN 


PEAK  OUTFLOW 


AT  10  ECONQnlC  COnPUTATiONS 
PER  SECOND | 


inflomuj*  outflow ioi  and  observed  flOwc 

AOOO.  6000*  12000*  16000*  20000.  2*000 


INFCOtf ( 1  )  *  OUTFLOm  (0)  AND  OBSERVED  FLOhC** 

2000.  *000.  6000.  SOOO.  10000.  12000.  1*000.  16000 


23.1C2e 


APPENDIX  D 


STABILITY  ANALYSIS 


D 


C  37/9.3  t 


jeocJc  _ 

0 

fvL'/lT/oA/S  H° 


'Pexd 

1 0/4  d 


.  /7ss {/**££>  C^'  T-SCsfL.  __Z  s?ssuw£p  3£x>/pcfir 

Z°  \x  /yf/io/aC  PM  PC  3bX  0/7"  4  Poua/p/iti  o  a/  petti/ l. 

V/  £  SL'O'^G  T/Io^/G  P/fM /poC-^C  ;  •  ■  1 

CO'JTTUL. ,  ,  /4a*/ z..  /yfo/vcrt't 

/c/zy  g.  >c  /£h£jIL  ZjZr.  -  PC)  X  s/oiH'  7o  e.  *  Z^/7 


4^  I  0./&O  /rc.4  -  IP  7Jk  %  +Z/.3  -  38 

4>^  ,/z*zo.r7x3l/.zfyl  0./&O  -  S6-72.  ^x  P/.3  -  &oS.  /o 

-  1  .  :  ■  :  79.M*  = /33L/.73  fr/r 


C.  T.  Ivt  ALE  ASSOCIATES,  E>.  C. 


.  ~7lAo/P/^3  S  J>/)tYL 


LANDSCAPE  ARCHITECTS 


1000  TROY  ROAD,  SCHENECTADY,  N  Y.  11109 

(»■•)  7ES-OE7* 


CALCULATED  BY 


CHECKED  BY- 


'Oy)£ 


i  — _ 


C/lG>£  f  A^O/Q/nM^ /?oo/  #Z  ^*Z/t04-y  C^Zr  J-f(3  7ZO 

CPfl  /'/k j  S/ /A~  /O'  A>e/ou>  Crtsi-  k  J7’P*}St//'PJ/X''n ~{r 
~TU3  xZr  £>uWe.Z  /o//)<^  Zu  A-pn  (g.s) 


7?e$>\s  b  no?  f^o/OrQ  2  X  /Wyj'rWt^ /Z*>m  arZou'fL  -/o  e  — 

d<swd-  /osuL-  AfZ-kZ  k'  pej^  sZec.f  /  X  (/>&*■  jAea-f- )  - 
6J_  —  X>  /  ~7Z0  urt , 


•  (/*  *  s.  lx  6.  g)o.oM  -  A  33  k 


J3$V.  rra 

Z.Zo 


7~ld  -  JnO/Zfn/1  f  ~7~00  />r*SS  uf*- 

=  Q/zX  Q.£x  O.  o£2x)  a.-S  ~  7.ZS  k  X  8'sr/z  -  A3? 

-  y 3 V3 

p/e'Wn  *  Zkp^cxi  s  xrTZ 

JO  ~  /WSttw/  /7l3  />s-ess  c//re.  _  1  ;  ;  1  !  1 

~(j/zX3S.S  xo.°(»  p)^S.3  -  3933/cX  3  ^'f/3  -  t/£S.Z& 

/?  -  S  (X  />XY]£rfy  <S  cA  .<?>'/’/’  /O  t-f  S' S  cf  sp  c*  ^  to/iCsPC.  t*s  =•  /Zo^/cr  ~  <32.*/ 

ks  -  37.6  ,  ks  =  =  &  033  Arc  /,  £' 

fa-  coe  Vt?  0 /  Ao#;z.  /o/^^su/ec.  oA-  resJ-  -  p,  3 

-  ('/zx  /&.3TX  P.03SX 0.3)1 3,S~  #<?£/<-*  >&-8/3  -  30.(30 


C.  T.  MALE  ASSOCIATES,  F.  C.  job 

MOINiUS  SUtVfYOBS  AtCMITICIS  SHEET  NO  _ 

LANDSCAPE  AICMITECTS  nAUHUi  CALCULATED  BY 

3000  TROY  ROAO,  SCHENECTADY,  NY.  12309  checked  by. 

(SI*)  7*S.O*7*  SCALE _ AC'^  £ 


~T7 -k>/?/A£  S  gM/yi  _ 

3  0,1-2. 


DATE. 

DATE 


7/j/  /e  ( 
JZ/X/JLL _ 


71/1  S3  /"  L'</J 

Uf  -  ~7W  Ltja/sfjf* 

-  xo.0&2L/x  pa  -  /3.*/z/r  x 

U.  ~  /notemdl 

Z  =  (fz*  ?7tO.O&Lf)?5.  3=  *?/.  3  !  k  X  ,3  r  %  -  J£g  /// 

. — .  *  /024+to 

AS  =  ^  J373S7/ yop3.  /o  =  (737) 

PeSu/4-/Kr{-  -be,  -  '  ZEM T 

/  V  (±cl!7r^t- 

3t  &.37y^A.pA  =  6.9/x  /zs.  3  *■  (Q_£73)  <  '/?  S 

S/1Sk  /  -  SL'£>/X'‘ G  A? ssl/ nod  /? p/p; 7 on A/i  /  e  //nn  e 

x/onj  d/lm / Aac/r  A^AdcsA (sc/?es  <?(  (b/<?Aonj)  ^  <s>/?yr>e. 

dkl/k/h  /?S  Cjse.  /  */**'<£  />V  sV/'/r'  ^  . 

7?ej>'‘3~h/‘]j7>Ac(L  a 

//on*  ?  .  ^kcSiSpAnj  /-OnCd.  =  /^S>sr  Z~y  2^7^  ^  ~t  C.  (jp? : StC/lC^,  /) 

LJ>7e/>d-  C~  vco/iesson  sf/onj  'f/Ai/ne  /p//nd_  —  «s> 

<^$=  rindo.  £>  (  g/*'c/Z*<j  <+/'  C~f>  OW  ~  3S  0  /) ssc/ni  e 

^  V^-  P  end  £  -P<Pq <zsh'o  c.  Q(ncjt.  ConA/cP-  .to^Q-kfes  * 

-  t-  L3r  ~  lA/  ~U  -z_  —  7A-  7  7  A  oA  Aocp  /r-'ol/s)7sDA.(S 

^  =  VA.oA,  -fan  3S°  =  3A33  A  - 

~7)Pl  X '  ^7)  Tip  A  c£_  3  <^~~~ 

A/o/f  2  V  JAq,  j,rj  Ac/C/L  -  JPS  -  JP  —  TZJ  -  V(P.  03  A 


/S*  'S/'Pa.  =  3o-ss/yj.oS  =(377)^/.o  u*s+a/z 

CAJ3L  L &  ~  /?  5  (A/sdL  /)  <?yce#  A  n^Ac.7  6// 7  enA/c.) 

-  3  rX?s>-  h?S.  lo  ~  3o.<3o  -  <?<?'7/.S'o  ,  _  K 


/^lS  -  2-^V^p  =  7 ’  77/797,  So  ^(7  3  ^ 

J 

I  $*//< -  T?s=  yp. 03  -  43c,  ^  37.  07 

^  AS-  3^.2 s/37.07  =  QT)^  /•  ^  c/yisA/dc 


D-3 


i  t 


1 


C.  T.  AS  SOCIATES,  3?.  C.  job- 


MOtNfttS  suvvcrocs  ARCHITECTS 

LANDSCAPE  AftCMITIOS  PLANNERS 

30  00  TROY  ROAD,  SCHENECTADY,  N  Y.  1  2  3  09 

(Sll)  ?»S-0*7* 


SHEET  NO _ 


CALCULATED  BY 


—  _ 


CHECKED  BY 


r/ic. 

;  awi 


/??  o  /  /Cst.  So*  c/#  JCJL  Zo/tc/  o  4 

&  /r/ /=£  A*  'C*.  /  '  7 

/£/>  TjS/WJ*Y  Gr 


3S>*r}C- 


/IS  CJS£  I 

\ 

Silt  £ls9Q 


S4r*£  /fS 
© 

V  £L  SZ  3 


Wo)  \\ 


_ — /  0?r<^  / 


0&)  l...  >1  A  S79.-SY  -■-■■-..■ 
/  ^-5.3/ 

-  .  «  —  .  j  ^  v  _  ,7  A  t 

IS.  i=>s  is  rio  * 


U-""»  j  S/^e  /}  s  <2wse  / 

KgP 

i 

-vg iSQZL S  trfos>~esYi'£-  rfioui’  'X>  e  ~  /*//? 

/ft/  S#M>  Jts  C/}$<z  / ;  Z  — -  /j  yj.  97  FS/r 

TP<P.^/..C± .  £ gk^C  jS-  t 

}!<?/<?/»&£.  j-flsj ^rsazis/pe  ss/J ^owss. 

Cs$c,  / j  *hee,i c  Z  - ^  /DJ&.)0 

T=  /c*.  /oa )d  ~  S /c  X  (3S-S  -  &.  sj  -  /'7S'& 

_  .  ,  / - MOO.  I  Firk 

-  /S*/3.  t/‘7//z.o&.  /  -  !  c-— . j 

t  ive  =-<=/-  2  ^r/^-y  -  ~  /  */ 3 . 37  : 

^ - ^  ^c-hO-j 76>.o6>  .j 

c/=-  3.//X  JL  ■  s=  (p+/’Z£j  .  ;  :  I  1  !  i  I  !  i  I 


^5".  3 


i  i  1  i 


l  (  !  ! 


i  I  ■  I 


I  '  l  l 


C.  T.  MALE  ASSOCIATES,  F>.  C.  joe  jZjkO/C Ayes - - 

mgmeek  «*vtYo«  A.cxirecrj  sheet  no _ A3 _ of _ ^ _ 

UND5CAF.AICH.TK7S  FIANNE.5  CALCULATED  BV__Z^- _  DATE  8/^/3  L. 

3000  TROY  ROAD,  5CHENECTAD  Y-  N  Y.  1  2  3  09  checked 9 -  DATE.  .3/.3/SA- 

(Sit)  705-0*74  ACA.r  //&*>€. 


CALCULATED  BY_ 


CHECKED  BY_ 


(5)0)  705-0*74 


Z.  ~~  S L  *  G-  fr/U  Vv/c  /j //)**.  7^^^  rjs 

C/ii-e.  /  3  ■  Q 

/  '  _ - 


icc  -S 


S'*>c<t  v-rv  s/prc  /js  0* ;c  /  =-  3«?.  X:  (?/i  •><-  / 

7?/°'  £o/rrf'S 

pofrr/Jl.  hfiO  ytnr£j  u/£*  S' A-/  /S/~rsS.  ^  fnOrptyifr.  ~7~L0  . 


/h;  j1  £/7.r<r  /  j  S^cjc  -f~  5> 

l2oe,  /  or  d  —  — >* 


*0.  <?3  k 
S5 .  Qq  A 
^sr  ^  97.03*  k 


f-S  =  =•  AtSy/^^  0  CgP-  d>9  _y  <  /  o  i  &/*~ 

1  w/i'T7r  t7!  't.  sssiTrK  Fok  Fl  oo  z  7-/ o/ASl 

.  2r  /-^  V<30  c  ^Ls  j^>/?  A^Ail/Z  <£  3L  6>ZL3-  *7.  7~kk.5~ .  / 

^-kOkooch  "  <L£LkP9.3  "  "  " 

yt  J  A  0  A.  -  •  I  /  /  /  I 

/r/S£&rrr>e_  LSf>'  rv'P'n  'h'vc^j  /  n  a/_$  c  1  csn&iz.  : 

A'/f  ^  vS  'h  £ft .  ,  tfW- 

U)le/P  e.  fr  -  CrOSS  ?e’cy/r't*rtrJ2.  Alrek  <F?  fro  LA)  )  -/t  . 

7k  -  /yo/#'ffr'C  t'A’Jt'uS  ~  k{  1 /  cjzAk.  cL  '  ry’zsfoA^  (  p) . 
Ji  =-  f~0<Jtjhi*€SS  C*oc  fr?.  =  CA.  O^-f  nr\-f~urfr  ck/>n<^l 

S~  s/o/24.  <A/ierfj  G/rkyc^i '/)  /fAS^rrxz.  c^L",-£  d° 

/b><?.  gkf  e.  ^  c./'iv'io./  =  'Iq'/jzoo^ a-°/7 
peri  ISSGS  •s/7ee,'^~  // /c*.  fr/s^-o^Z/x  C-S~ 
fr/0/?rvY.  Ch/ln^ef  S<?c,7>'<?yi  ^3.00>  frs 


u  i  Cfk/V- 


:  I V 


j  ,  X^v^/a5'V:  /V 

I  i"  <h5  •  .  ! 

ill1! 


c  O  1 


ld:/V  SW  # 


;  i  I  ■  i  ! 


1  r  . 


C.  T.  male:  ASSOCIATES,  I =.  c. 


JOB 


0KMNEERS  SURVEYORS  ARCHITECTS 

LANDSCAPE  ARCHITECTS  PLANNERS 

3000  TBOY  ROAD,  5CH£NECTA0 Y,  N  Y.  1  2  3  09 

(SIR)  715-0976 


CALCULATED  BY _ 


CHECKED  BY- 


OF- 


DATE  JZ^Jl/FLI— 


DATE 


<?*■ 

/.*/&& 

o.od 

(O-O/v)'/^  8/7  z6  - 

VBV  46 

% 

d  n_ 

~7°p  . 

LOSFh 

-A- 

JR 

J?z£--(*/p)/j  A&MeV46Vj 

Z 

ds 

/zS 

66.  V 

A  S3 

c:  fs 

-S' 

r78.F 

33).  3 

7C.  / 

?.£€> 

VAC 

/£ 

s& 

7c?S 

?3.Z 

3 . 98> 

93  97V  ^  '/ifimr 

// 

87.S 

87/3 

<ts.V 

4 Zo 

7&L/7V 

H 

/  o&S 

lo£.° 

8  7B 

as\o2- 

/s 

97.S 

ll&l-  3 

1D&.3 

8  98 

38  3S  3  ^  fw  F 

/£ 

too 

/J&a 

///,  £ 

S' 83 

3179° 

p>/f  /p-  )£^*Joo  1 14  d =  /  O .  <3> 

Pa  '  _  <SZS2 


.  .  n 

A  e>  v  1  °  ^ 

P  n?f\  S/WS  Q-  30,  &oo  c  fa,  =  /s~  *  *7 1  (/(pddj^js 

(jPpund  dourn  ~/o  3e.  0&v\S^)oA  f*->  Spri  & (///  tjj 


D-6 


C.  T.  MALE  ASSOCIATES,  F>.  C. 


JOB 


BttMNEEtS  SURVEYORS  ARCHITECTS 

LANDSCAPE  ARCHITECTS  PLANNERS 

SHEET  NO 

CALCULATED  BY_ 

/ 

9^/1 

OF  - 4 - 

r>»TF  / *3 /  A  / 

3000  TROY  ROAO,  SCHENECTADY,  N  Y.  1  2  3  09 

CHECKED  0Y 

r/?c 

(511)  715*0974 

SCALE 

GG-S. £T  3  ^2  J b / /  /~/c0  £  ~T~cD  4^/'/^,  A S^yn^'yl 

S/yr^c.  /s  Gsse-  ! . 


C.  T.  MALE  ASSOCIATES,  F>.  C. 


bmmwk  surviyors  architects 

LANDSCAPE  ARCHITECTS  PLANNERS 

3000  TROY  ROAD,  SCHENECTADY,  N  Y.  1  2  3  09 

(SIR)  7*5-097* 


JOB - /--/7-uf ' 

SHEET  NO  - 


CALCUlATED  BY 

CHECKEO  BY - 

SCALE - 


OF_ 


SL 


DATE 

DATE 


.  A^o/o. 


yrfr 


£/££.  2.  OfJe#'nstfA/'WG  jjw,  i  '«/) 

Si /oc  =■  _ 

y?  D/?rJtyJ!L  /~/U)  e  S'/A  yoym  /-/u) 

/' 7lB>  S/rrc  Xs  (?ycc  /  s /ezsf-  o  ->  /OBS./O 

~P  ~  //oo  c/  /Vp)  /2/^ss  <j/p  e,  / 

'  =-  g.yvu.o&py xSS.S  =~  /<?.  ?  7  X^^A-  3A/A  .o£ 


bo 


73  £<-*  ~  a£-  3'///-r//  3LBAl  ~  ^  X/fo 

X  211/  .  S  ,  L  W 


-  /3^.m  pfA 


(g/yyz  /s  £/*<-  /  g:VJ  sXc*  X  s) 

c A  3S.Vs/n  =.  0.3  s'/ A  ^(oTdsT) 


P513 
A  / 


A  — 1  *■— »  »  '  —  1  /  . — »  r*  //  .  /  ,  / .  A—  f  3 

C.V(S£  O  6  /  LXX/w  (QT  Sfrt*t(S/PfL  ///^C  ^  *  rxzo/y*  s/s± 

C/)S^  f  C,/e^-A  3  £?■  S/frv*~  ck /) j r/i r*\  / S  (2/?<z  3  Vp<;es?'~hsyr>'rj t 

shcx-h  *7. 

iPnx-sA  ./Sf.  oej 


73o  vj  ’ s/*  2T  V  c  /■?  s  t4>/ 

'  '  iO  .11  _ 


'7j£jjJjSB  f-oyp/S 


C/SQ-  i )  sbe4*~b  3^ 


Pc  =  ^s»'/c 


/?  D/?yyv,i 


_  A/S)  yOHSSuyc  S'/ A  yOS^  SJ  (S'?  C  ^  yo/?h^cA 

TuO  />H>SSts/€.  S/yyiC  /S  C/}$c.  f  ske&p  3  ”>  Ap.  <9  3  /r 
Acad  J~/tO  />/J£SO#Q.  ■=  o/ir  =  /?-/>7  k 

~//0,  ~  "^foo  ^  ~TL0  /)ht>£SUfQ  —  °/V"  =  O  >5".  3  o 

7Z^«-  "  .  /f  '  ^  -  /#  ^  g)  Bo  /  Z. 


~Rs  * 


SB 


.  /B/  -  3J.b5/  =  (p^O  <  l-o. 

/  Ps  XSP.&&  ^ -  ■.!■•:: 


d  y  o/\  (/  J  TZO  9  Ji  (/fn  S'-Tyy^<S 

/is  C*sc  3  s/c*-  +  *7  — ^  /393.  77 

’71),^  //oo 7  no />^s^^/?e  ^  Qs/o.  0627  7  97 

7  8-^/z.  ^  33. £/ 

7s3>2_  =-  "  "  °  -  (j4  X/S/O.  o£?L(  *  js)  =r  7’0  Z~ 

7  /s/j-t- S.S  -  9777 

ZM*  -  A/7«>?.  oS 77 A 

P7>/>0Z  €  X  rf2>rr«>M 7  <2/?/r>  /jAo^k  ~/o<Zl  =■  77fi> 

Y)Pf<YJsJ/-  J-/tO  />&£<:  O'/,  e  9-77  .  S?  0/zrr>/i£  //  <73 

^  JZO  ct/dl  79~  -7S  (7/? 3  8  ^  /OJS.  /  o 

17  z.  S/o^cL  l-lU)  /? /esse;  ee_  <2-  EL-7>dQ>,'Z  /3.2>' /)h o</<  c/esA 

'  /3.  3  X o,o677 X 3s.  S  =-  79.  71*  Xr  7  3s.s/  *  ,  W „  7S 

=  /SY8.  C?SS7 

/^S—  z~/f7^/^yyf  ~  JY72-.  os/  «.  <c  /„  o  unskstA/ 

'  /  J5Y&  .  OS  v- — 

/-f/’t-r-f'  k^?oy\a  - be.  ®  7  —  S^l-J-/  =  77M/0  ~  ZT/ts 

/ZV  ZL\/  S/fm-e  7 s  (3l  5  C-3 
c/-  ~'%-o0/l/6.o6>  -  -Jrt^s 7  A~_^  =(s o.ovE) 

/  &  3?  *  3 

(77 3 C  Ll-P/r)S  Sl/£>;SG  ^simo.  ss  Ois<s  3  _c/4*.  ~f~  S  /TCyXoa^'CAAcA 


SrS'~s 7s  fr>*OLS  4(ZV) )  $'»££.  z  1/  Srf^C  s)  9 

(7  c*?e-  y  s/^7  £  }  PS  -  k 

k&SllSl  korfoe  S,  .  ,  : 

:  Xlo/eM/iT.  h/< jO  /ot-essis/e^  s-7-A  ^Hisu^ei.  k  1  !  1 

i  '7Z/3  /ft-/ sso>r?,e.  Jsfmc  cfs  C^sc.  3  s/<o*.  7-  8  7j.o3  At 

i  JJ*-  7(oo7  /7k)  />*ecs<9/?e  =■  o//-  =  V7 

17^3-  -  7  ~7~£~3  S’-ptsv/iz.  =  zf-  -=■  0  7. 9C  , 

7U**  "  7/  ;  ^  1  "  1  !  O  7.  oz.' 

!  :  ^  ;  !  !  1  '  1  1  i  ;  ' - s  !  Ps  ^  s5?S.S-/  ; 

i  kS>  -  k>s,/j7s  -  ._?»?.  PS /s/».  si  —  C&’  ^>70  u*is7/tJAc„  ,  .  .  ,  , 


I 

I 


APPENDIX  E 
REFERENCES 


THORNES  DAM,  NY  00793 
PHASE  I  INSPECTION  REPORT 


REFERENCES 


This  is  a  general  list  of  references  pertinent  to  dam  safety 

investigations.  Not  all  references  listed  have  necessarily  been 

used  in  this  specific  report. 

1.  "Engineering  and  Design,  National  Program  For  Inspection  of 
Non-Federal  Dams",  ER  1110-2-106,  Dept,  of  the  Army,  Office 
of  the  Chief  of  Engineers,  26  September  1979,  with  Change  1 
of  24  March  1980.  Included  as  Appendix  D  of  the  ER  is 
"Recommended  Guidelines  For  Safety  Inspection  of  Dams". 

2.  "HEC-1  Flood  Hydrograph  Package,  Users  Manual",  The  Hydro- 
logic  Engineering  Center,  U.S.  Army  Corps  of  Engineers, 

January  1973. 

3.  "Flood  Hydrograph  Package  (HEC-1),  Users  Manual  for  Dam 
Safety  Investigations",  The  Hydrologic  Engineering  Center, 

U.S.  Army  Corps  of  Engineers,  September  1978. 

4.  HMR  33,  "Seasonal  Variations  of  Probable  Maximum  Precipitation, 
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LOCATION  OF  AVAILABLE  ENGINEERING  DATA  AND  RECORDS 


Owner:  Turkey  Hollow,  Inc. 

Box  AC 

Millbrook,  NY  12545 
Attn:  Jesse  Bontecou,  President 
914-868-1975 

Michael  M.  Bontecou,  Operator 
Bontecou  Rd. 

Millbrook,  NY  12545 
914-677-5245 

Available:  No  data  except  home  movies  of  high  water 

during  hurricane  in  1950 's  (not  reviewed). 


Designer :  Unknown . 

Construction  Contractor:  Unknown. 

Agency :  NYS  Department  of  Environmental  Conservation 

’  50  Wolf  Road 

Albany,  NY  12233 

Attn:  George  Koch,  P.E.,  Chief,  Dam  Safety  Section 

518-457-5557 

Available:  Letters  and  inspection  report. 
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f.  Design  Drawings  (plans,  sections,  details) 

_ A/q^>  c  _ 

g.  Design  Specifications  _ _ 

_ A^o^e-  //t"7  oury> _ 
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e.  Past  Floods  That  Threatened  Safety  (when,  cause, 
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February  16,  1978 


Mr.  Delos  D.  Luther  II 
Eox  206  -  Furnace  IIxll  Road 
Wassaic,  New  Yorlc  12592 

Dear  Mr.  Luther: 

I  have  received  your  letter  concerning 
Thome's  Dam,  located  near  Uassaic,  and  I 
do  appreciate  your  taking  the  time  to  write 
to  me  about  the  safety  of  this  dam. 

This  is  of  particular  interest  to  me  as 
I  understand  that  the  Army  Corps  of  Engineers 
has  been  conducting  dam  safety  inspections, 
in  conjunction  with  the  New  York  State  Depart¬ 
ment  of  Environmental  Conservation. 

I  am  taking  the  liberty  of  sending  copies 
of  your  letter  to  both  these  agencies,  and  will 
be  back  in  touch  with  you  as  soon  as  I  receive 
a  reply. 

Thank  you  for  giving  me  the  opportunity  to 
look  into  this  matter  for  you,  and  with  every 
best  wish,  I  am, 


Sincerely  yours, 

Hamilton  Fish,  Jr. 
Member  of  Congress 

F:pt 
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DEPARTMENT  OF  THE  ARMY 
U.  S.  ARMY  ENGfNEER  DISTRICT,  HEW  YORK 
2 6  FEDERAL  PLAZA 
NEW  YORK,  NEW  YORK 
. . 

•  '*  '•'■N 


'?■>  fi'a  Z7  «  3 :  S3 

NANEN-F 

cc^tm;:  . iIr 

Honorable  Hamilton  Fi3h,  Jr. 

House  of  Representatives 
Washington,  D.C.  20515 


2  3  r  Ffj  :;73 


Dear  Mr  Fish: 

I  am  in  receipt  of  a  copy  of  your  letter  dajtgd  16  February  1978, 
to  Mr.  Delos  D.  Luther  II  concerning  the^Thome's  DanTi.ocated 
near  Wassaic,  New  York  in  Dutchess  County.  ~ 

A3  you  may  know,  the  National  Dam  Safety  Program,  authorized  by 
the  National  Dam  Inspection  Act,  Public  Law  92-367  authorizes  the 
Corps  of  Engineers  to  perform  inspections  of  non-federal  dams  to 
identify  deficiencies  and  dangerous  conditions  with  a  view  toward 
determining  if  they  constitute  a  hazard  to  human  life  or  property. 

Our  icitia!.  efforts  are  directed  toward  dams  having  a  high  or 
significant  downstream  damage  potential.  A  report  evaluating  each 
dam  i3  to  be  submitted  to  the  Governor  of  the  State  and  the  owner 
of  the  dam.  The  State  of  Hew  York  is  expected  to  undertake  the 
management  and  execution  ofcthis  very  important  program  in  the  near 
future.  An  update  and  re-evaluation  of  the/inventory  will  be  con¬ 
ducted  at  that  time.  dam 

Telephonic  contact  with  the  designated  Department  of  Environmental 
Conservation  representative  for  the  dam  program  and  a  member  of  ny 
staff  confirmed  qur  findings  that  this  dam  i3  not  presently  listed 
on  the  inventory.  It  was  discovered,  however,  that  this  dam  received 
a  cursory  inspection  by  the  State  in  1973.  During  this  conversation 
it  was  mutually  decided  that,  weather  permitting,  the  State  should 
make  another  inspection  of  this  dam  to  determine;  (a)  its  present 
condition,  and  (b)  re-evaluate  its  potential  for  being  included  in 
the  update  of  the  dam  inventory  for  a  detailed  inspection  under  the 
"National  Dam  Safety  Program." 
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cc:  Mr.  George  Koch 


NANEN-F 

Honorable  Hamilton  Fish,  Jr. 

Furthermore,  the  Corps  of  Engineers  is  very  concerned  with  the  integ¬ 
rity  of  all  dams  under  our  Jurisdiction  and  would  react  immediately 
to  mitigate  the  threat  of  impending  failure.  Hr.  Luther's  letter  does 
not  indicate  cause  for  this  type  of  reaction  and  a  copy  of  thi3  letter 
is  being  transmitted  to  the  State  for  action  as  mentioned  above. 

If  you  have  any  questions  regarding  this  matter  please  do  not  hesitate 
to  contact  my  office. 


Sincerely  yours. 


cc  w/incls: 

Koch,  NYS  DEC  / 


CLARK  H.  BENN 

Colonel,  Corps  of  Engineers 
District  Engineer 


'37-15-4 - 

*v.  3/77) 


NEW  YORK  STATE  DEPARTMENT  OF  ENVIRONMENTAL.  CONSERVATION 
DAM  INSPECTION  REPORT 
(By  Visual  Inspection) 


/f  "Kc 

River  Basin 

Town 

County 

Hazard  Class 

~L , .// 

/HXr,. 

S-  c 

Stream  -  <XJ (XSj(f)  O _ 

Type  of  Construction 
pi  Earth  w/Concrete  Spillway 
pi  Earth  w/Drop  Inlet  Pipe 
PI  Earth  w/Stone  or  Riprap  Spillway 
□  Concrete 
0'"Stone 
pi  Timber 
f~l  Other 


(  1  U^T-lcrr  I  A-  CL.  I  to/zf/y  ft  /C l)  /■£ 

Owner  "  ~f~ur/d C.% 

Use 

□  Water  Supply 
pi  Power 

Q-Kecreation  -  Q  High  Density 
0  Fish  and  Wildlife 

□  Form  Pond 

PI  No  Apparent  Use-Abandoned 
—  □  Flood  Control 


□  Other  _ 

Estimated  Impoundment  Size  /C  —  Acre siW  Estimated  Height  of  Dam  above  Streambed  Z.iE' Ft . 

Condition  of  Spillway 

0 — Service  satisfactory  0-^Xuxiliory  satisfactory 

f~l  In  need  of  repair  or  maintenance  0  In  need  of  repair  or  maintenance 

Explain: 


0-  Satisfactory 
Explain:  _ 


Condition  of  NQn-Overflo w  Section 

•  Q  In  need  of  repair  or  maintenance 

Condition  of  Mechanical  Equipment 

□  In  need  of  repair  or  maintenance 


Q  Satisfactory  □  In  ne 

Explain: 

Siltation  pi  High  Q  Low 

Explain: 

Remarks:  So-  r  /a  c~s> _ c/p  T P/- >  c  r  ;  «•'  Vv _ 


•Evaluation  (From  Vlr.ual  Inspection) 

0  .Repairs  rcq'd.  beyond  normal  maint.  0— No  defects  obeerved  beyond  normal  maint. 

Pfcc_ 


PEd* 
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October  23 


1978 


Honorable  Hamilton  Fish,  Jr. 
House  of  Representatives 
319  Mill  Street 
Poughkeepsie,  Hew  York  12601 


RE  s  Dam  #791 

Thome’s  Dam 
L.  Hudson 


Dear  Mr.  Fish; 

The  referred  to  structure  has  been  visually  inspected 
by  D.E.C.  personnel.  No  major  defects  were  found. 

The  dam  appears  large  enough  to  be  included  in  the  ujxiate 
of  the  dam  inventory.  Therefore,  the  structure  will  receive 
a  detailed  inspection  under  the  National  Dam  Safety  Program. 

If  you  have  any  questions  regarding  the  above,  please 
do  not  hesitate  to  contact  this  office. 

Very  truly  yours. 


Kenneth  D.  Harmer 
Dam  Safety  Section 


KDHtdr 


c — 
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APPENDIX  G 


DRAWINGS 


NO  DRAWINGS  AVAILABLE 


G 


